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PREFACE

This volume is the fifth of six volumes that describe the LMI Sortie-

Generation Model System. Volume I, Executive Summnary, discusses the problem

the system is designed to address and provides an overview of the principal

parts of the system. Volume II, Sortie-Generation Model User's Guide, pro-

vides sufficient information to allow a user to run the Sortie-Generation

Model (SGM). Volume III, Sortie-Generation Model Analyst's Manual, describes

the mathematical structures, derivations, assumptions, limitations, and data

sources of the SGM at a very detailed level. Volume IV, Sortie-Generation

Model Programmer's Manual, specifies the details of the computer programs,

file structures, job control language, and operating environment of the SGM.

Volume V describes the maintenance subsystem and explains the construction of

the maintenance input file to the SGM. Volume VI describes the spares sub-

system and shows a user how to build the spares file that is used by the SGM.

Potential users are cautioned that no volume is intended to provide, by

itself, all of the information needed for a comprehensive understanding of the

operation of the SGM.
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MAINTENANCE SUBSYSTEM DESCRIPTION

INTRODUCTION

The maintenance subsystem estimates the maintenance manpower and per-

formance input parameters for the queuing model that is embedded in the

Sortie-Generation Model (SGH) System. This subsystem estimates the failure

rate, service rate, and number of servers for each work center in a mainte-

nance organization.

Estimation of the queuing model's input parameters is difficult because

of the manner in which Air Force maintenance data are collected. Maintenance

data collection in the Air Force is job-oriented, hence, task-oriented.

Using this orientation, the Air Force maintains records of all work expended 7

against the aircraft and all of its components.

The orientation of the SGM is directed towards unscheduled on-aircraft

maintenance in the work center(s). 2  The maintenance subsystem consists of a

set of software that estimates: (1) the probability that unscheduled on-

aircraft maintenance is required prior to further flight, (2) the time to

complete all jobs (each job represents a collection of related tasks) that

_4 must be completed by a work center prior to further flight, and (3) the number

of maintenance teams 'servers) available. In effect, the software system

A job is a collection of maintenance tasks possessing the same job
_ control number.

2A work center, for our purposes, is a collection of individuals with the

same skill type. For example, the fuel shop is a work center although the
aircraft flight in the Aircraft Generation Squadron is not, even though it has
a single work center code. However, the individuals in that aircraft flight

possessing the same skill type are a work center.

i1



developed by LI "translates" the Air Force's task data into the LMI work

center data.

Construction of the SGM maintenance input files is a five-step process

based on an LMI-modified version of the Common Data Extraction Programs

(CDEP). CDEP was developed by the Air Force Maintenance, Supply, and

Munitions Management Engineering Team (AFMSMET) at Wright-Patterson Air Force[ Base to help generate data bases for the Logistics Composite Model (LCOM) in a

-standardized fashion. The applicable CDEP programs are listed and discussed

- in detail in later sections. The basic data processing sequence is shown in

Figure 1. Each step is described below:

Step 1: Request the base level data. Some of these data must be ob-
tained from the individual bases and some are available from
centralized locations.

Step 2: Convert the maintenance history tapes. This step changes the
format of the history tapes obtained from the bases in Step 1
to one that is compatible with the Honeywell System.

Step 3: Find all work centers or Air Force specialty codes (AFSCs)
reported on the history tapes. This provides a check on the
base level organization. The work center listing also serves
as an excellent aid in determining the work centers to use in
the work-center-to-AFSC mappings (used in the Common Data
Extraction Programs and discussed later).

Step 4: Extract unscheduled on-aircraft maintenance records and esti-
mate the off-equipment manhours per sortie. This step actually
consists of running the Common Data Extraction and data analy-
sis programs several times. Different work-center-to-AFSC
mappings are used until a set that properly represents unsched-
uled on-aircraft maintenance can be determined.

Step 5: Create the SCR maintenance input file. By running a JCL
stream, several programs are executed that manipulate the
records extracted in Step 4. The SGM inputs are computed and
made immediately available through this manipulation.

The rem;Rinder of this chapter provides a detailed description of the five

steps.

2
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STEP I REQUEST DATA

BASE LEVEL OTHER

* FLYING HOURS 0 UNIT MANNING
* SORTIES DOCUMENT

* MAINTENANCE HISIY 1KS

* MAINTENANCE OPERATING * PROGRAMMING DOCUMENT
INSTRUCTION

* POSSESSED AIRCRAFT

STEP 2
MAINTENANCE HISTORY

TAPES

STEP 3 ~VRS FIND ALL WORK CENTERS
ON THE

I CORRECTED HISTORY TAPE

STEP 4 1EXTRACT RELEVANT
j - MAINTENANCE RECORDS AND
I- COMPUTE OFF-AIRCRAFT

MAN-HOURS PER SORTIE

STEP 5 I11111111
RUN SMALLJ.CL

FIGURE I SGM MANPOWER DATA PROCESSING SEQUENCE

3



DETAILED SYSTEM DESCRIPTION

Request Base-Level Data

The first step in production of the maintenance data bases is to

request the basic- data from the Air Force. This request is made via the Air

Staff (LEXY) to the major commands (MA-CONs), who then direct the bases to

forward the required data. Two data elements can be obtained from a central

source.

Data obtained from the individual bases are the: aircraft flying

- - hours, number of sorties, number of possessed aircraft, main enance operating

instruction (MI), and a six-month maintenance history tape (ABD6DA tape).

The unit manning and USAF Program Documents are obtained from centralized

sources in the Pentagon. Each of the data elements are discussed below in

greater detail.

Aircraft Flying Hours. Aircraft flying hours are the number of

hours flown by the specified aircraft type at the specified base during the

time period covered by the maintenance data. They are used to compute the

average sortie length for testing the SG and its data bases.

Number of Sorties. The number of sorties is the number of sorties

__ flown during the time period to which the maintenance data apply. This number

is used with flying hours to estimate the average sortie length, and with the

maintenance data to estimate several SGH maintenance input variables.

Base Level History Tape (ABD6DA) Description. In order to develop

the sortie-generation model inputs, maintenance data must be collected and

analyzed from each base. These data are a primary input to CDEP. A mxm

of two years' worth of data can be obtained.

4
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Base maintenance actions are documented on the Maintenance Data

Collection Record (AFTO Form 349). These forms are transcribed onto a mainte-

nance history tape that compiles six months of data for all aircraft on the

__ base. Copies of the AFTO Form 349 and the maintenance data collection tape-

record layout are shown in Figures 2 and 3.

The raw maintenance data are a detailed description (documentation)

_- of the work performed. Of the data contained on the AFTO Form 349 we require

the Job Control Number, Work Center, MDS (model, design, and series), Type of

Maintenance, Action Taken Code, When Discovered Code, How Malfunction Code,

Start and Stop Times, and the Crew Size. These data elements correspond to

positions 1,2,4,A,C,D,E,F,H,I, and J, respectively. These data elements (and

others) are then transferred to the tape. Using the history tape,

work-center-specific data are extracted by CDEP.

Maintenance Operating Instruction (MOI). The MOI is a base level

instruction which specifies the maintenance organization's structure. The MOI

also lists work centers and the Air Force Specialty Codes (AFSCs) assigned to

each work center; in effect, the MOI describes the relationships between work

centers and AFSCs. There are two fundamentally different base maintenance

organizational structures in the Air Force: Combat Oriented Maintenance

Organization (COMO) and non-COMO. Portions of the MOI for the 4th Tactical

Fighter Wing (TFW) stationed at Seymour Johnson AFB (COMO) and the 48th TFW

stationed at Lakenheath AB, England (non-COMO) are shown in Figures 4 and 5.

_It's readily apparent from the MOIs that the two base maintenance concepts and

organizational -tructures are different. The different maintenance concepts

are briefly explained in Appendix K. The MOI is used in co !junction with the

unit manning document (UMD) to determine the number of individuals assigned to

a work center.
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4DOVAVI 66-24 23 October 1979

41000 Deputy CamwAne~r for MAintenance D~
41020 Training ManagaimtLa
41021 Trainee Holding Wcntw rT=
41100 Quality Assurance cumL
41200 aienceControl A
412.30 job control JD
41220 Plaxis, Scheduling and Documntato PTMN
41230 Materiel Cotrol vT
41600 Maneac zetDivis~on
41610 Manenne nlisis Branch AW~L
41620 Prcgraa azw t1Tbilit
41630 Files MainterAnce
41650 A~sto

4G-O0l Projected GainsGI
4GO02 tUiiaw Wmrkcenter
4GO03 M4mitions Staff ANtZ4
4G040 Mainatenance SupervisiozV"Iaini AS
4GO41 Emd of RzgyE
4G042 Deriefing
4G101 33.4th Aircraft Maintenance Umit/C= ABW,

4G111 334th Ai2~raf- Flight A
A-GI12 334th Air'raft Flight 108" AEXT
4GU22 334th Specialist Flight ASP-E

4G131 34th Weams Flight
4G102 335th Aircraft Maneanetit/CZ=E~
4C-113 335th Aircaft Flight "A"BAI
4G14 335th Aircraft Fligiht "B"BB
4G122 335th Specialist FIicght E?-"
4GI32 335th Weapons Flight MITJ
4G103 336th Aircraft Maneanehit/flCBR
4G2.15 3316th Aircraft Flight "A" X
4GI16 336th Aircra+t Flight -B-"3=
4G123 336th Specia ,s Flight CSPE*
4G133 336th Weapxms Flight
4C-400 Alert Branch AI..R
4G200 Suocrt Branch SUER
4G301 General Equimnt t
4G-302 Wi.Vcrdics BquiprEnt (wm)
4G303 Hmiticns Bquipreit SME

4E000 Ozirander/Squadron Sectiontrech AdninP.4bility ms
QE001 Projected Gains Q
4E002 tUikzrn Wcrkcenter L
4E040 Maintenance Suprvisicn~Tiaining
4BI-00 AM Branch
4E101 AG Pz~uctiozi Control AGPC
4E110 XM Rea r/Inspection M

F'IGURE 4. SEYIoup JOHNSON, MioT
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L 23 October 1979 4rC4AVX 66-24

woo R S C 111aWl E2~C rE

4E120 AGE Servicing/Pick-Up/Delivery AS
4E140 Non-Poered AGE NPAG
4E200 Maintenance Branc-hDE
4E210 Inspection Section E
4E23.1 Inspection Dock 1 0r
4E212 Inspection Dock 2 EI
4E213 Inspecticn, Dock 3
4E214 Engine Shop Inspection Section EI
4E220 Corrosion Control CR
4E230 Fuel Systems
4E240 Repair and Recladmation/'rfre shop/Tow Reel RP
4E250 Egress
4E260 Transient Alert Brac TRAN
4E300 ftmitions Branch EJ1M
4E310 ftmitiovs Control EM*V
4E320 A~zuent Systems AIM
4E330 Conventional iMitions Maintenance
4E350 Missil 1maintenance MS
4E360 Mi~nticns Storage and HanlingSTO

-~4E380 Explosive Ordinance Disposal ENOD
4E3A0 Bqwipiet Maintenance (Trailers) T
4E3B0 Line Delivery -2
4E3C0 ftritions Materiel, and Production SectionMS

4R000 Conandr/Sueid Section/'rech AdninAobi].ity Ls
4R.O01 Projectd Gains =IC
4R002 U~nama Wrkcenter UI
4R040 aitnceSupervisiavtrainingRS
0R100 Conventional Avionics Branch CAE
4R110 Cdcin iaiNsavigaticn cow
4R120~ Instruments/Automatic Flight Controls ~
013O Inertial Navigation. SystemanP
4R3.40 photographic Pwr
4R150 Sensor SN
4R160 Electrical V_ stes
4R170 Electronic Counter Measumes
4R180 Weapons Control SystemrtS
4Rl8l Radar CalibrationmD
4R190 AVionics AG AG
4R200 PropiLsixm Branch PEER
0P210 Jet Engine Shop .Lis
4R220 Test Cell

_24R300 Accessory maintenance Branch a
A4R310 Metal Processing

4R320 Structoral Repair STRJ
4R330 Survival Equipmei± SIR
4R340 Machine Shop
4R350 Prieudraul Is PNEU
4R360 airmsital System ZV
4R370 Non-Destrutve Inspection ND2

4R~900 Aircrew~ Training DeviicesA7

-~FIGURE 4. SEMU OHNSO IXO (CN'D) i
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A-i-I48 MST OT 66-5. Attachsent 1. 4March 1980

WORKC! TI/NEHNIC CODES

R.peutv Cosiander ZOr Maintenance Staff Functions

M. C, 101, WORY-CENTER. 194EN0IC
Deputy Commander for Maintenance B1000 D!OMaintenance Management Division omAnalysis Branch B1010 ANAt..Production Analysis 31011 ANALDeficiesicy Analysis 31012 DEFATraining Management Branch B1020 LGHT

Records and Requiremients 31022
Administration Branch B1030 ADIt4Programs and Mobility B31o.0 PROCQuality Control 31100 Q JALinspection 31110 INS?PC? 3B170 QFCFFaintenance Control 31200 CONTFiles -Maintenance 31205 PTLXJob Control B1210 .IOSCPlans and Scheduling 31220 PSDocumentation 31223 DOCMMateriel Control 31230 MATCProduction Control B1231 PROD

2. 1.8 Oranization Maintenance Squadron

rUNCTION 1V)3Z CENTER VQM0NIC

Red Secviion 32131 REDD
Blen Brnch Supervision 32140 BURBlre Section B21.11 LEInYeon ranch Supevision 3220 YM

Rupod Branch Supervision 3230 SPUReduipetiSo in 3231 EDDC
Taen Saect80i ecio 32320 ORENAletFoc Branch 

32pe00isionTrnsit- Baneac25200TA

7115 SuperBrsion 33pervisionFabria tn cBra n 3300 PAI
MTak Parocessin 3320 7780Sletrcra c Rep2r4310 

SMTRorsin Cointenolc 33140 CRAN
Parachutel Shopennc S3151dron

M o Du esr i eIetin 3317 Ds
Parpulsion Branch 3320P

MonPovredhOE33230 
FAB

Meteal Prcsppor 33210M
Atrccusral Repair 333WELD
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F 1O 66-5. Attachment 1,4 ar 80
FUNCTION WOR1K CENTER MNEMONIC

Aerospace System Branch 83300 AR8RRepair & Reclamation/iheel & Tire 83310 REPR
Fuel Shop 83320 FUEL
WRN Tank Farm 83321 WRHTViectftc Shop 83330 ELECPneudraullc Shop 83340 HYOREnvironmental Systems 33360 ENVREgress Shop 83390 EGIS

Ar4 Supervision 83400 AGBR
AGE Repair/Inspection 83410 AGERAGE Servicing 83420 AGESAGE Pickup/Delivery 83425 AGEP

0on-Powered, AG 33430 NAG
4. 48 Avionics Maintenance Squadron

FUNCTION WORK CENTER MNEMONIC

AMS management 84000 CAMISANS Supervision 84001 ASUPPave Tack Flightline 84350 PAVF
Foto 84340 FOTOAvionics Analysis 84002
Avionics Fllgntline Branch and Tool Crib 84100 AVFLAlS Yellow Section 8410Y YELAAutom tic Flt Control 8420Y YAFCBomb N3av 8436 YCSComm Nav/Pen Aids 8437Y YCNY
AMS Green Section B4106 OMAAutomtic Flt Control 8420G GAFC

Bo ?av 84366 GWCSCom Nav/Pen Aids 8437G GCXYAMS Blue Section 54108 LUA
Automtic FIt Control 34210 BAFC
Bomb Nay 84368 SvcsCoen Nav/Pen Aids -4378 MCNYAMS Red Section 6410R REO-AAutomatic Fit Control B420R RAFC8ob Nav 3436R RWCSCam ay/Pen Aids 3437R R(t

?MEL Branch 84500 .SRP.EL Lab B4501 PMEL
"On Site Calibration 84502
Field Calibration Unit 803

Avionics Shop Maint Branch 84600 ASBRAuito Test Station 84620 ASXA14anual Test Station 84630 ASXBPen Aids Test Station 84631 PATS
Pave Tack T st Station 8460 PAVTAir Tra aD Brach 84900 TXJ

___ Air Training Devices 84901 TMID4

Mun. 4a itions Maintenance Branch

FUNCTION WORK CENTER MHE!?. IC
- -I PMi:ions anagement 85000

AFK Supply 85001 AFKS
Loading Standardization 85003 STND-A Mitions Services Branch 85100 SVSRA Alternate Mission Equipment B501 APEX
eapons Loading 85110 LOADSculthorpe Support 85115 SCUL4eapons Release 85120 RELSGun Services 85130 GUNSMaintenance and Storage Supervision 85200 409R

WR Matnten.w:e 85210Storage and Fandling 85220 STOPStorage & Handling (Mildenhall) 85221 STMuitions Maintenance Conventional B5230 COXInspection 55250 CHEKEquipment Maintenance 85500 RUE

FIGUR 5. (CON'D)
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Possessed Aircraft. Possessed aircraft are the number of aircraft

possessed by the wing (or squadron). Possessed aircraft are compared to the

Primary Authorized Aircraft (PAA) strength obtained from the USAF Program

Document (discussed later). Comparing the two figures provides a check on the

PAA strength.

Unit Manning Document. The UMD lists the personnel authorizations

for each Air Force base. Current and future authorizations are available.

Future authorizations are subject to considerable uncertainty because of

uncertainty in Air Force funding levels, aircraft procurement quantities, and

aircraft locations.

For the maintenance wing the UHD lists, according to the organi-

zational structure, each AFSC and the number of authorized positions of that

AFSC. A portion of the UMD for Seymour Johnson AFB is shown in Figure 6.

USAF Programming Document (PD). Contained in the PD is the world-

wide distribution of aircraft. Specifically, the PD gives current and future

authorized PAA strengths by model, design, and series (lIDS) for each -base.

The aircrafts' owning commands are also specified.

The PD is used to determine the bases of interest- and the PAA

strength at those bases. Included in the active forces are aircraft assigned

to TAC, PACAF, USAFE, and the AC.

Convert Base-Level Tapes

Arrival of the maintenance history tapes takes several weeks to

several months. Two to three tapes are normally received from each base;

however, they are in a format (Burroughs) which can not be used on the

computer system (Honeywell). A standard system software package, ZATIFO,

solves this problem by converting the Burroughs format to Honeywell System

Standard format.

12
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Conversion of the tapes is a three-step process that keeps track of

the number of records (and blocks) on the input and output reels. This in-

sures that no records are lost. JCL and run instructions for the three system

routines are listed in Appendix A. A detailed flowchart of the conversion

process is shown in Figure 7; it should be referred to during the following

discussion.

The first step of the conversion process counts the number of blocks

on each input reel. The system routine, PHYSKIP, performs this task. A

sample output of this routine for the three reels of tape received from

Seymour Johnson AFB is shown in Figure 8. The tapes from Seymour Johnson

contain 25,593 blocks (10,752, 10,618, and 4,223). Each block contains ten

records, except for the last block on the third reel which contains between

_one and ten records. Multiplying the block count by ten gives the number of

records (within nine) on the tapes.

Step two converts the input reels to the Honeywell format, counts

the number of records converted, and prints the first 100 records of the new

tape. The system routine, ZATIFO, performs these tasks.

A sample ZATIFO run for the three Seymour Johnson tapes is shown in

Figure 9. Comparison with the record count from the PHYSKIP shows a differ-

ence of two records (255,930 for the SKIP versus 255,928 for the ZAT). The

difference occurs because the last block of the third tape contains only eight A

__ records. This indicates that all records on the tapes were successfully j
converted. Another indication that the ZAT functioned correctly may be in-

ferred from the beginning and ending labels that are printed from each reel of

tape. There are six labels for the Seymour Johnson tapes; they are also shown

2 : in Figure 9.
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7429U 01 08/04/80 UTILITY REPORT 731111 PAGE 1

$ FFILE AA,PHYREC
$ QUTIL ASISTERM
$ FUTIL AA, ,SKIP/1F/,HOLD/AA/
FILE CODE AA SKIPPED 1 FILES. I RECORDS IN LAST FILE

$ FUTIL AA,,SKIP/1F/,HOLD/AA/ REEL 1
FILE CODE AA SKIPPED 1 FILES. 10752 RECORDS IN LAST FILE BLOCK =

COUNT
$ FUTIL AA,, SKIP/IF/,REWI/AA/
FILE CODE AA SKIPPED '1 FILES. 1 RECORDS IN LAST FILE

7433U 01 08/04/80 UTILITY REPORT 731111 PAGE I

$ FFILE AAPHYREC
$ QUTIL ASISTERM
$ FUTIL AA tSKIP/1F/,HOLD/AA/
FILE CODE AA SKIPPED 1 FILES. 1 RECORDS IN LAST FILE

$ FUTIL AA,•SKIP/1F/.HOLD/AA/
FILE- 2 BLOCK 3397 FILE CODE AA NONRECOVER. PARITY ERROR

FILE- 2 BLOCK 3398 FILE CODE AA NONRECOVER. PARITY ERROR
E REEL 2

FILE- 2 BLOCK 3399 FILE CODE AA NONRECOVER. PARITY ERROR BLOCK
COUNT

FILE- 2 BLOCK S4W0 FILE CODE AA NONRECOVER. PARITY ERROR

FILE CODE AA SKIPPED 1 FILES. 10618 RECORDS IN LAST FILE

$ FUTIL AAtSKIP/1F/,RFW/AA/
FILE CODE AA SKIPPED 1 FILES. 1 RECORDS IN LAST FILE

7437U 01 08/04/80 UTILITY REPORT 731111 PAGE 1

$ FFILE AA, PHYREC
$ QUTIL ASISTERM
$ FUTIL AA,,SKIP/IF,HOLD/AA/
FILE CODE AA SKIPPED 1 FILES. 1 RECORDS IN LAST FILE

$ FUTIL AA , SKIP/IF/,HOLD/AA/ REEL 3
FILE CODE AA SKIPPED 1 FILES. 4223 RECORDS IN LAST FILE BLOCK

COUNT
$ FUTIL AA,,SKIP/1F/iREW/AA/
FILE CODE AR SKIPPED 1 FILES. 1 RECORDS IN LAST FILE

FIGURE 8. SEYMOUR JOHNSON PRYSKIPS
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Occasionally a bad block is encountered; i.e., a block that cannot

be converted into the Honeywell format. The block number(s) is printed when

this occurs. If fewer than five bad blocks are encountered during conversion

it usually is not worth re-running the ZAT. Computation of the number of

records that should have been converted is done by subtracting ten from the

total record count (from the PHYSKIP) for each bad block. The new total can

then be compared with the number of records converted by ZATIFO.

Step three checks the output tapes of ZATIFO by printing the first

100 records, skipping through the output reels, and printing the total number

of records on the output reels. This total should agree with the total number

of records converted by ZATIFO. If not, the dump and conversion should be

re-run.

Find All Work Centers

Before work center data can be extracted from the maintenance

history tape an accurate determination must be made of the work centers

against which work has been charged. These work centers and their respective

AFSCs should be listed on the 80I; however, changes in the MI occur over tme

and sometimes it is in error. Determination of the work centers actually used

requires running two CDEP programs using a special set of CDEP instructions

(for the first program). The processing sequence for finding all work centers

is shown in Figure 10.

The two CDEP programs used to find all work centers listed on the

history tapes are the SELECTION and SELECTION REPORTS programs. The Selection

program selects or rejects records from the maintenance history tape based on

user-supplied instructions. Rejected records are given a "reject reason code"

which is analyzed in the Selection Reports Program. One of these reason codes

is for work centers not included in the acceptable list. By having an empty

18



SELECTION SELECTION
PROSMAN PROGRAM

I RCCTIVCS (FifiLwes I

[come
0 TA SNO-WOC

SPT-lo
100

REP INDIX FILE 1.21
DATA (CC.WCS)
FILE

AFSC.
DATA (SEL WCSj INDEX FILE

TION
ANY PI.X2.2)

SORT
SELECTION
DATA FILL $of
ACCORDS ixotx FILE

(PLX31)

SORTED
SELECTION

RECORDS
LOG Of

USIA INPUT
DIRECTIVES (SORT. SCSI

CULP
SELICTION

i REPORTS
ReposTs PRO IRAN

tRo(P3. C
11A, 11C,31, SELECTION
St. 3f, 39, REPORTS
SH

ISELS tax LOG
r Rep r -

of

MUNO IN
IR CTIVIS

al)
Liu No

Wes JIM 70 Is
LIST Of wo wm

me WLM
BY THEIR
AFSC3 YES

CODE/3ASIMAM43

49PLACZ
we

WITH TWEIR
AF3C3 (C3TAN /AUII)

MAI
HISTORY
TAPES

AFSC on MAINTIMAKI
L HISTORY HISTORY

TAP93 TAPES

CONNECT3 TO a CONNEM To c CMNECTS To(FIGURE 13.) (FIGURE 13.1 (FIGURE 1'2

FIGURE 10. FIND ALL WORK CENTERS PROCESSING SEQUENCE,

19



acceptable work center list all records are rejected for this reason and

appear on the "SB" report (Reporting Work Centers Not Found in Work-Center-

to-AFSC List). The special CDEP instructions and a sample "SB" report for

Seymour Johnson AFB are shown in Figures 11 and 12; JCL for running these pro-

grams are in Appendix B.

J
1000 REPORT GROUPTITLEFIND ALL WCS
1010 SORTIES, 16862
1020 REPORT,C2
1030 SRDiAFT
1040 WDC, A
10M0 REPORT, C2
1060 SRDXFH
1070 WDC,A
1080 REPORT,C4
1090 SRDAFTXFH
1100 WDC,A
1110 WORKcENTERS TO AFSCS
1120 DUMMY, DUMMY
1130 END
1140 REPORT, SC, SUPPRESS, REPORT

FIGURE 11. CDEP INSTRUCTIONS TO REJECT ALL WORKCENTERS (OR AFSCs)

Examination of the "SR" report shows each reporting work center on

the maintenance history tape and the number of manhours and units of work

reported against it. Using this report gives one some intuition about the

error in recording the work center code and for the proper work center to

include in the acceptable set (discussed in a later section).

Procedures for documenting maintenance for work centers in the

aircraft generation squadron (AGS) have been recently changed. This change

significantly affects our selection and analysis of a base's maintenance data.

Prior to the change, each skill type (AFSC) in the AGS, in each aircraft

maintenance unit, had its own work center code. Individualized work center

20
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coding in the AGS allowed easy selection of work based on the skill (WC-AFSC

combination) of the individual. The new data processing procedures record one

work center type for flight-line maintenance regardless of skill type;

fortunately, the AFSC is recorded elsewhere on the maintenance record.

We move the AFSC back into the work center position by creating a

new maintenance history tape in order to continue using CDEP without making

extensive modifications.3  ThA Selection and Selection Reports programs which

do this are listed in Appendix G. The FORTRAN program that moves the AFSCs

back into the work center position for the flight line work center codes is

listed in Appendix B along with its JCL and running instructions.

Extract Records and Determine Off-Equipment Requirements

The Common Data Extraction Programs ar- used to extract maintenance

data from the six-month maintenance history tape. Data extraction is governed

by user-specified "CDEP directives." These directives, through specification

of the aircraft type(s), engine type(s), type(s) of maintenance, when dis-

covered code(s), and relevant work centers, dictate the records selected by

CDEP for later processing. A different set of directives must be constructed

for each base - aircraft type (MDS) combination; however, the primary differ-

ence among directives is the set of acceptable work centers.

Because the SGM's focus is on unscheduled on-aircraft maintenance,

the maintenance data for work centers performing this type of work must be

__ extracted from the history tape. However, this set of work centers is not

known when the directives are initially constructed. A five-step approach to

determining the work centers that perform unscheduled on-aircraft maintenance

3CDEP is being modified by the Air Force Management Engineering Team to
allow record selection based on work-center-AFSC combinations. This CDEP
modification will eliminate the need for creating a new history tape with the
work center codes replaced by the performing AFSC.

MA
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is outlined below. This approach enables us to make a "best guess" at the

unscheduled on-aircraft work center list, check it, and estimate the off-

equipment maintenance requirements in two CDEP runs. It is usually possible

to get the "best-guess" list right on the first try with a- little bit of

experience. All processing is done by running a single JCL stream. This JCL

and a sample run for Seymour Johnson AFB are shown in Appendix B. The reader

should refer to Figure 13 to follow the processing sequence.

The five steps are:

1. Construct best-guess directives,

2. Construct all-inclusive directives,

3. Construct off-equipment work center lists,

4. Run CDEP (twice) and the maintenance analyzer, and

5. Modify step one directives, if necessary.

An output tape from step one is used as input to SMA,:.JCL (the

program that generates SGM manpower inputs) after the final best-guess

directives have been determined.

Step 1: Construct Best-Guess Directives. Users of CDEP build base-

specific directives to select unscheduled on-aircraft maintenance. These

directives specify the record types (maintenance actions) to extract from the

maintenance history tapes. Described in this section are the procedures for

building the best-guess set of directives; an example best guess for Seymour

Johnson AFB is shown in Figure 14.

The CDEP selection program directives consist of two sections de-

lineated by their frequency of change; that is, the work-center-to-AFSC

mapping (lines 170-810) changes completely for each base, while lines 100-160

are fairly standard. Lines 100-160 specify the base, number of sorties, CDEP
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100 REPORT GROUPI TITLE, SEYMOUR-JOHNSON-AFB
110 SORTIES-7689
120 REPORT, C2
130 RD AFT
140 WDC, A, c,DE,F, H,J,KN, PQ,R,V,2, NAME, ON AIRCRAFT MTN
150 CATEGORY OF LABOR,1 72,374,5,6
160 TYPE MAINTENANCE CODES, B, C, D7 J 7 S
170 WORKCENTERS TO AFSCS
1E0 4E230,423E3, FUEL SYSTEM
cI0 4E2407431EI, REPAIR & RECLAM.

Z00 4E250, 423E2, EGRESS
210 401.1,431X1, 334 A/C FLT "A"
1220 4G112 7 431X1, 334 A/C FLT "E"

W23 4G113.431Xl, 335 A/C FLT "A"
240 4G!I4,431X1, 335 A/C FLT "B"

250 4115,431XI, 336 A/C FLT "A"
260 40116,431XI. 336 A/C FLT "B"

'270 426A2,426X2, 334 SPEC FLT "A"--ENGINES

20 426B2 3426 27 35, SPEC FLT "B.--ENGINES
290 426C2, 426X2, 336 SPEC FLT "C"--ENGINES
300Q 423AO,423XO, 334 SPEC FLT "A"--ELECTRICAL
310'423B07 423X0, 335 SPEC FLT "B"--ELECTRICAL
320 42C0,423X0, 336 SPEC: FLT "Cl-Ei ECTRICAL

330 423A4,423X4, 334 SPEC FLT "A"-PNEUDRAULICS
f340 423B4, 423X4, 335 SPEC FLT "B "--PNEUDRAULiCS

350 423C47 423X4, 336 SPEC: FLT "C" -- PNEUDRAULICS
36.0 423A 1 423X 1, 334 SPEC FLT "A .. VENVIRONMENTAL
370 423BI423X1, 335 SPEC FLT "B"--ENVIRONrvN':-AL

S30 423C1 ,423X 1v 336 SPEC FLT "C"--ENVIPON:ENTAL
390 328A0,328X0 334 SPEC FLT "A .. -- CnMNUNI tTI .... IO
400 328B, 328S0, 335 SPEC FLT "B"--COMMU.liCATION^
410 328C:0, 328X0, 336 SPEC FLT "C -COMMUNI CAT OrIS
420 328A1, 328X0, 334 SPEC FLT "A "....I -0"

430 328B1 ,328X0 335 SPEC FLT "B .-- NAV GA rIfON
440 328C1,38 _..X0 7  336 SPEC FLT " ,4AVIGATION
450 320A4,.328X4, 334 SPEC FLT -.. INERTIAL NAVIGATION

460 328B4, 228X4, 335 SPEC FLT 'B..INERTIAL NAVIGATION
i470 32C47 325X4, 336 SPEC FLT "T INERTIAL NAVIGATION

480 325A0, 325X0, 334 SPEC FLT "A"-.. TOPILOT

490 '3215 A?25XO 334 SPEC FLT "B.--AUTOPILOT
:500 325C0, 325X0 7  336 SPEC FLT "C.-AUTOPILOT
510 325A1,325X0. 334 SPEC FLT "A -- INSTRUMENTS

.:3 SPCFLT "BA"--INSTFRUMENT=S =

520 325B! , 325X0, 335 SPEC FLT "Bl--ISTPUMENTS
530 325C1,325X0, 336 SPEC FLT "'--INST.UMENTS
540 321A2, 321 X2 334 SPEC FLT "A"-WEAPONS CONTROL
550 32182,321X2, 335 SPEC FLT "B "...WEAPONS CONTROL
560 321C2,321X2, 336 SPEC FLT *"" -EP-N CONTROL
1570 404AI,404X1, 234 SPEC FLT "A."--PHOTfL

580 404B1,404X1 335 SPEC FLT "B -- PHOTO:500 A+0401=404X1:, 3216 SPEC FLT l"- .. PHOTO__

600 32 A. 4,3 4 SPEC FLT "A .... ENSOR(322X2 FUC COMB w 404X!)

FIGURE 14. SEYMOUR JOHNSON BEST-GUESS DIRECTIVES
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610 322BZ27 404X 1, 335 SPEC FLT 'B--SENSOR(322X2 FUNO c-OMB W 4i-'4X1)
620 '3292C2, 404 X17  3S.6 SPEC FLT "rC"--SFNSOR(322X2 FUNC COMB W 404Xl)
630 47A,4X5 334 SPEC FLT "A "-STRUCTURAL REPAIR

640 427B5, 427)r5, 35 SPEC FLT "B"--STRUCTURAI REPAIR
650 427C!5,427X5) 3316 SPEC FLT "C" -- TRUCTUF:AL REPAIR
660 4G'131 ,462X0, 334 WEAPONS FLT
670 4G132, 462XO, 335 WEAPONS FLT
680 4G133, 462AX0O 336 WEAPONS FLT
690 4R1 10, 32eX0, COMM/NA V--32SX 1
700 4R 120, 325X07  AFCS/ INSTR--S325X 1
7,10 4R1301 32'eX4, INERTIAL NAVIGATION
720 4R140,404XI7 PHOTO

73 ~5,0X1 EEO(22X2 FUNC COMB W 404XI)
740 4R 160, 42X0, ELECTR ICAL
750 4R1707 328R3, ELECTRONIC COUNTER MEASUR3ES
'760 4R180,321X27 WES
770 4R32-0, 427X5, STRUCTURAL REPAIR
780 4R340, 427R0, MACHINE SHOP
790 4R350742-:3X47 PNEUDRAUL ICS
800 4R360, 423X 1, ENVIRONMENTH-L
810 END

FIGUR 14.* SEYMOUR JOHNSON BEST-GUSS DIRECTIVES (CONT'Df)
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report type, aircraft type, acceptable when-discovered codes (WDCs), accept- -
able labor categories, and acceptable maintenance types. The WDCs, category-]

of-labor codes, and type-maintenance codes in lines 140, 150, and 160 direct

CDEP to select unscheduled maintenance actions. When these codes are combined

with report code C2 (line 120), which specifies on-equipment maintenance, CDEP

p selects unscheduled, on-equipment maintenance actions. Lines 120, 140, 150

and 160 are never changed, regardless of the base or aircraft type. This

combination of directives reflects one representation of maintenance in a

surge environment.

Lines 100 and 110 identify the base and the number of sorties flown

during the time period to which the maintenance data apply. The standard

reporting designator (SRD), AFT, in line 130 tells CDEP to select maintenance

charged against the F-4E.4  These lines (100, 110, and 130) are changed for

each base and/or aircraft type.

Each base has a unique organizational structure; however, the organ-

izational structures are based on the combat-oriented maintenance organization

(COMO) or the standard base maintenance organization. Within either type of

maintenance organization the kinds of work centers which perform or would

perform unscheduled on-aircraft maintenance in a surge is relatively stable.

There are differences among bases in the implementation of the two basic

structures depending on mission, but the major difference among bases is in

the labeling or work center code assigned to a group of individuals who per-

form a specified function. The purpose of the base-specific work-center-to-

AFSC mappings is to list the work center codes and relate them to a common M

AFSC or function. This use of the work-center-to-AFSC mappings allows us to

4Sl are system unique reporting codes and can be found in Technical
Order 00-20-2, The Haintenanc t Data Collection System.
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select the types of work centers we want and to assign standard names, via the

AFSC, to common functions which have been assigned base-unique work center

codes.

Determination of the best-guess set of work centers is largely based

on past experience, knowledge of the type of work generally performed by

different work centers, the maintenance operating instruction, and the CDEP

selection reports program, "Report SB". The MOi and "Report SB" are used to

determine the base's work center labeling scheme; "Report SB" serves as a

check on the M1I. The work centers in the specialist flight and aircraft

flight in the AGS; fuels, repair and reclamation, and egress in the ENS;

commnications/navigation, automatic flight control/instruments systems,

inertial navigation, photo, sensor, electrical, electronic counter-measures,

=!- weapons control, structural repair, machine shop, pneudraulics, and environ-

mental shop generally make up the best-guess list of work centers (for the

F-4). This list of work centers is checked in step four by a data analysis

program which examines all F-4 maintenance records and categorizes them into

acceptable (meeting the on-aircraft unscheduled maintenance criteria) or

unacceptable states. Examination of the data analysis results provides a check

on the best-guess list of acceptable work centers.

The best-guess mapping used for Seymour Johnson AFB is shown in

lines 180-800 of Figure 14. Three columns, after the line numbers, make up

the mapping. Column one is the vork center code indicated on the OI, except

for the specialist flight which is discussed later. The second column is the

AFSC that the work center is mapped into; that is, all work recorded against

the work center is now counted and analyzed as if it were recorded against the

AFSC. Column three is the name of the AFSC.
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The work centers listed in column one are generally those listed on

the MO. However, a recent base level reporting change provides for recording

a single work center code for all skill types in the specialist flight.

Different work center codes are used to differentiate the specialist flights

within the AGS.

Differentiation of the AFSCs in each specialist flight is accom-

plished by modifying the history tape prior to running CDEP with the best-

guess list of work centers. The preprocessing step replaces the work center

code used to indicate a specialist flight with the AFSC of the individual in

the specialist flight. An alphabetic code (A,BC,. .) is placed in the

fourth position of the AFSC (normally used to identify the individual's skill

-level) to differentiate among the flights. For example, the 334th Specialist

Flight at Seymour Johnson AFB has a work center code of 4G121. This code has

been replaced on the tape fed to CDEP with the AFSCs with an "A" in the fourth

position. These AFSCs are in lines 270-680 in Figure 14 and are labelled in

column three as belonging to the 334th. It is important to differentiate

among the specialist flights because they occasionally work on different types

of aircraft.

Work centers other than those in the AGS perform unscheduled on-

aircraft maintenance. In some cases this type of maintenance is a primary

function; in others, the non-AGS work centers provide support to the AGS when

needed. In order to represent properly on-aircraft maintenance requirements

for a specific skill, it is necessary to capture the tMscheduled on-aircraft

maintenance performed by the shops.

The iiork-center-to-AFSC sapping is used to select non-AGS work

centers and np them to an AFSC based on their primary functi-r as outlined

above. In the first case, the non-AGS work center is represented by its AFSC
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with an E or R in the fourth position. The "E" or "R" indicates that the AFSC

(work center) belongs to the ENS or CRS, respectively.

If the shop work center provides unscheduled on-aircraft support to

the AGS when necessary, this work is counted under the corresponding AGS AFSC.

This is done by mapping the shop work center into the AGS AFSC" An "X" is

used in the fourth position of the AFSC for these work centers and for the

corresponding AGS AFSCs.

Inclusion of work performed by non-AGS personnel with work performed

in the AGS affects the number of people conidered available to do unscheduied

on-aircraft maintenance. This is especially true in the event of a deploy-

ment. Our approach to dealing with this issue is discussed later in detail-

Another problem arises because of the inconsistency between AFSCs in

two CRS work centers and the corresponding AFSCs in the AGS. In particular,

the 325XO/X1 and 328XO/X1 AFSCs in the CRS are each counted as one work center I
whereas the four AFSCs are separately identified in the AGS. Because the E

325X0/Xl and 328X0/X1 AFSCs are each combined into one work center it is

impossible to determine the amount of work done by the individual AFSCs.

Being unable to discern the difference between work performed by a 325X0 or

= 325X1 AFSC in the CRS forces us to combine them in the AGS. The CRS work

center is then sapped into the pooled AGS AFSCs. Such a combination is shown

in lines 480-530 and line 700 in Figure 14. The 328X0 and 328XI AFSCs are

combined in a similar fashion in lines 390-440 and line 690 in Figure 14-

No difficulties are caused by combining the similar AFSCs because

(1) the type of work they do is almost the same, (2) a great deal of cross-

utilization occurs between the combined AFSCs, and (3) there are indications

that the Air Force will soon be combining the AFSCs anyway. Thus, from a

practical standpoint the AFSCs are the same.
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Step 2: Construct All-Inclusive Directives. The best-guess set of

work centers must be checked to insure that all work centers that perform or

would perform unscheduled on-aircraft maintenance in a surge environment have

been included. Checking the best-guess work centers is done by constructing a

set of CDEP directives that includes all possible work centers and all un-

scheduled maintenance. Using an output tape from CDEP with this second set of

directives, a data analysis program is run that categorizes the extracted

maintenance data based on several factors. The categorization allows the user

to check the types of maintenance performed by each work center and/or AFSC.

Additional information on the data analysis is presented in a later section.

Construction of the all-inclusive CDEP directives follows the ap-

proach used previously. There are two sections in the directives (see Figure

15) again delineated by their frequency of change. Lines 100-220 remain

relatively constant for each base and/or aircraft type. The work-center-to-

AFSC mapping is again unique to each base or aircraft type. Because the

second set of directives is used to check the first, it is designed to select

all unscheduled maintenance reported against the aircraft or its engine(s).

Thus, two additional CDEP report types (lines 150-200) are requested: the C4

report is for off-equipment work reported against the aircraft or its

engine(s); the C2 report is for on-engine maintenance. The when-discovered

code set used for all three report types is all-inclusive, as are the category

of labor and type-maintenance code sets.

The purpose of the all-inclusive mapping is to make explicit the

type of work performed by each work center or AFSC. By making the type of

contribution explicit it is easy to aecide whether the work center or AFSC

should be included in the best-guess list.
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LIST JGOSA/CDEP/SEL, PROG/SJ80._

100 REPORT GROUP, TITLE, S.... -WC-ALL
110 SORTIES, 7689
120 REPIRT, -'2
1" ; SF.,J,AFT
140 WDC,A B. C,D,,F,G,HJ,K,L,M,N,P,R,S,T,U,V,WX,Y,Z,2,4,NAME,WDC.1
150 REPORTC:4
160 SRD,AFT,XFH

-170 WDC, A,BIC, D, EF,0, H, J,K, L, M,N,P7, R,:BT,UVWXYZ,2-4,NAME,WDC. 2

180 REPORT,C2
190 SRDXFH
200 WDC...A,B,C, DE,F,GH,J,KL,M,N, P,QR,,T, U, V,W, X, Y, Z,2, 4, NAME, WDC.3
210 CATEGORY OF LABOR,1 ,2,3,4,5,6-
220 TYPE MAINTENANCE CODES,A,B,C,D,E,H, JP,, R,T,Y
230 WORKCENTERS TO AFSCS
240 4E210,4E210, INSPECTION SECTION
250 4E214,4E214, ENGINE INSPECTION
260 4E220,427E, CORROSION CNTRL
270 4E230 ,423E3, FUEL SYS.
280 4E240,43IE1, REPAIR & RECLAM.
290 4E250, 423E2, EGRESS
:300 4E260,4E2640, TRANS. ALERT
:310 4E320,4E320, ARMAMENT SYS.
320 4G 111, 4:!-10G1, 334 A/C FLT "A"
330 4 0.l2,431G1, 334 A/C FLT "B"
340 , 3113,43101, 335 A/C FLT "A"
350 4G114,43101, 335 A/C FLT "B"
360 40115,4:1 31, 336 A/C FLT "A"
370 4G.116,43101 336 A/C FLT "B
380 426A2, 4260, 334 SPEC -LT "A"--ENGINES
390 426B2,426H2, 335 SPEC FLT "B"--ENGINES
400 426C2,42612, 336 SPEC FLT "C"--ENGINES
410 423A0,42300, 334 SPEC FLT "A"--ELECTR ICAL
420 423BO, 423H0, :335 SPEC FLT "B"--ELECTR I CAL
430 423C0,42310, 336 SPEC FLT "C"--ELECTRICAL
440 423A4, 42304, 334 SPEC: FLT "A"--PNEUDRAULIC'. S:
450 423B4,423H4, :35 SPEC FLT "B"--PNEUDRAULIC:S
460 4-23C4,42314, 336 SPEC FLT "C"--PNEUDRAULD-
470 423A1 ,,423G1, "334 SPEC FLT "A"--ENVIRONMENTAL
4:30 423B1,423H .335 SPEC FLT "B"--ENVIRONMENTAL
490 423C1, 42311, 336 SPEC FLT "C"--ENVIRONMENTAL
50 0 328A032800 3.34 SPEC FLT "A" -- CIiMMUN I CAT I ONS
510 328BO, 328HO, 335 .PEC FLT "--COMMUNICATIONS
520 328C:0,"32:-I0, 336 SPEC FLT "C"--COMMLINICATIONS
530 328A1,:32801, 3*4 SPEC FLT "A"--NAVIGATION
540 32::B 1 , 32:H 1, 335 SPEC FLT "B -- NAV I GAT I ON
550 3. 2-''C. , 3211, :336 SPEC FLT "C:"--NAVIOATION
560 328 A47 ,32:'34, 334 SPEC FLT "A"--INERTIAL NAVIGAYION
570 32894, 3 2.:H4, 335 SPEC FLT "B"--INERTIAL NAVIGATION
5:80 32eC4, 32814, 336. SPEC FLT "C" -- INERTIAL NAVIOATION
S903..,,5AO, 32500, 334 SPEC FLT "A"--AUTOPILOT
600 325B0,32-H0, 335 SPEC FLT "B"--AUTCIPILOT

FIGURE 15. SEYMOUR JOHNSON ALL-INCLUSIVE ;jIRECTIVES
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10 325C0, 32510, 3:36 SPEC FLT "C"--AUTOPILOT
20 :325AI.7 :251I, 334 SPEC FLT "A"--INSTR.MENTS

630 :325B1, 325H17 335 SPEC FLT "B ... INSTRUMENTS
640 325C1, 32511, 336 SPEC FLT "C ... IN'TRUMENTS
650 3-21A2, 321".2, 1 334 SPEC FLT "A.--WEAPONS CNTRL
660 321B2, -' 21H2, 3:35 SPEC FLT "B"--WEAPOS CNTRL

670 C,.2112, 336 SPEC FLT "1 ....WEAPONS CNTRL670 32'- 1 C2,3.9

680 404A1 4041, .. 4 SPEC FLT "A"--PHOTO
690 404BI, 404HI, :335 SPEC FLT "B"--PHOTO
700 404CI,404 II, 1336 SPEC FLT "C"--PHOTO
-10 322A2,322027 334 SPFC: FLT "A"--SENSORK "20 322B2, 322H2, 3:35 St C FLT "B"--SENSOR
30 322C2, 32212, 336 SPEC FLT " C. "--SENSOR

740 427A5, 42715, :134 SPEC FLT "A"--TRLIC. REPAIR
750 427B5;427H5, 335 SPEC FLT ""--STRC. REPAIR
760 427C57 42715, -.36 SPEC FLT "C'--STRUC. REPAIR
770 411::,462110, Z-34 WEAPONS FLT

4780 4!32, 462H0, 335 WEAPONS FLT
.790 40.133,46210, S36. WEAPONS FLT

800 4R110,328RO, COMM/NAV--323XI
10 4R120,!325R0: AFCS/I NSTR--325X 1

820 4130, 328R4, INERTIAL NAVIGATION
8 *:3:0 4R140(404RI, PHOTO
840 4R150, 322R2, SENSOR
850 4R160-, 42:R0, ELECTRICAL
:60 4R170 :2,: ELECTRONIC COUNTER MEASURES
.370 4R180, 321R2, WEAPONS C:ONTROL

- 880 4R181,321$2, RADAR CALIBRATION
890 4R210, 426R2, -JET ENO. SHOP
900 4R220,4R220, TEST CELL
910 4R310, 427R47 METAL PROCESSING
920 4R320,427R5, STRUCTURAL REPAIR

593 4R330,427R3, SURV I VAL EQ.
940 4R340,427RO, MACHINE SHOP
950 4R310, 42:3R4, PNEUDRAULICS
960 4R360, 423R1, ENVIRONMENTAL
970 4R370, 427R2, NON-DESTRUCTIVE INSP.
30 END

FIGURE 15. SEYMOUR JOHNSON ALL-INCLUSIVE DIRECTIVES (CONT'D)
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The all-inclusive list is based on the CDEP selection "Report SB"

and the OI. Based on "Report SB" it is sometimes possible to eliminate a

work center or AFSC from consideration right away because no unscheduled

maintenance was done. Another advantage of using the "SB" report in combi-

nation with the OI is the ability to identify changes in the work centers

that appear on the history tape but are not yet on the MO. Lastly, use of

the "SB" report helps identify contributions of each AFSC within the AMUs.

This is very important because it is not always clear from the OI which AmUs

work on the different aircraft.

The structure of the work-center-to-AFSC mapping in Figure 15 is

similar to that used in the best-guess mapping. Column one is the work center

code, column two is the work center or AFSC into which the work center is

mapped, and column three is the name.

The work center naming convention(s) in the second mapping is dif-

ferent from those used in the best-guess mapping. The all-inclusive mapping

is set up to allow the user of the data analysis program to identify work

performed by each work cencer or AFSC (in --ie AZIUs). A similarity to the

previous mapping is that work centers in tile EMS are listed first; work

centers in the AGS and CRS are listed scx'i-d and third, respectively. No

significance should be att-i0.d to the work center ordering.

Work centers in the EMS (see Figure 15) are mapped into their work

center code or AFSC. When the work center is mapped into its AFSC, the fourth

position is an "E". This helps identify the work center as belonging to the

EMS when results from the data analysis program are examined without referring

back to the mapping. On occasion the same AFSC is used in more than one work

center in the EMS. Work centers are differentiated in this case by changing
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the fourth position to a "D", or "C", etc. The letter used depends on how

many times the same AFSC is used in different work centers.

A different naming scheme is used to differentiate among AFSCs in

the AMUs. Earlier, the work center code for each AMU was replaced by the AFSC

of the individual performing the work. That AFSC's fourth position was

changed from "X" to "A", "B", "C", etc. to differentiate among the AMUs.

These characters are changed in the mapping to "G", "H", and "I' to prevent

overlap with AFSCs in the EMS.

The naming convention used for work centers in the CRS is similar to

the EMS convention, except different letters are used in the fourth position.

The letter "R" is used to indicate that an AFSC belongs to a CRS work center.

When the AFSC is used in more than one work center, we continue with the

alphabet. For example, in lines 870 and 880 the 321X2 AFSC is used in both

the weapons control and calibration shops. The difference between the shops

is preserved by mapping the work center codes into 321R2 and 321S2,

respectively.

Step 3: Construct Off-Equipment Work Center Lists. The sortie

generation model explicitly treats requirements for unscheduled on-aircraft

maintenance. Because significant unscheduled off-equipment maintenance

requirements exist, it is necessary to determine if sufficient personnel

resources are available to meet surge maintenance requirements.5

An estimate of the unscheduled off-equipment maintenance require-

ments are computed by: (1) calculating peacetime off-equipment manhours per

sortie, and (2) multiplying the peacetime rate by the SGM's estimated daily

sortie capability. The product is an estimate of the required unscheduled

5Our use of off-equipment maintenance includes on-engine maintenance.

37



shop maintenance requirement. The required shop manhours are then compared

with the manhours available in each shop after performance of unscheduled

on-aircraft maintenance. Unfortunately, this approach ignores queuing in the

shops, but it has the advantage of being simple and reasonable if the shop

utilization rates are low.

A best-guess list of off-equipment work centers is constructed in

much the same way as the on-aircraft list. However, the off-equipment list is

not used by CDEP but by the data analysis program. Becar 3e of the data pro-

cessing flow, the maintenance workload examined by the data analysis program

is based on the AFSC in column two of the all-inclusive mapping. Since the

off-equipment rates are computed at the end of the data analysis program, the

selected AFSCs must also correspond to those in column two.

Two AFSC lists are used to select unscheduled off-equipment mainte-

nance manhours. The first list, shown in Figure 16, is a master list which

contains the AFSCs of interest.

01 326R3
02 326R4
03 326R5
04 423E2
05 423E3
06 423R0
07 423R1
08 423R4
09 462E2
10 426R2
11 427R0
12 427R4
13 427R5
14 431E1
15 AR2201 A370

FIGURE 16. MASTER OFF-EQUIPMENT AFSC LIST

I° ii
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The second list, shown in Figure 17, is used to map AFSCs which perform sim-

ilar functions into one AFSC.

326R3 01
326R4 02
326R5 03
423E2 04
423E3 05
423R0 06
423R1 07
423R4 08
462E2 09
426R2 10
427R0 11
427R4 12
427R5 13
431F1 14
431E1 14
AR220 15
AR370 16

FIGURE 17. ACCEPTABLE OFF-EQUIPMENT AFSCs

This is the same type of function which was performed by the best-guess

p mapping desczibed earlier.

There are two columns in both AFSC lists. The first two positions

in the master AFSC list contain the numbers "01"-"16", and are used as array

indices for the AFSCs of interest. The second list contains all AFSCs of

interest in the first column. The second column is a set of pointers to the

first list and indicates the master AFSC into which the acceptable AFSC should

be mapped. For example, AFSCs 431E1 and 431F1 are mapped into 431E1 by plac-

ing a 14 in the second column. The mapping causes work performed by these

similar functions to be counted together.

Step 4: Run CDEP and the Maintenance Analyzer. CDEP and the data

analysis program are run after the CDEP directives and off-equipment lists

have been constructed. The procedure for running CDEP and the data analysis

is very simple; the user just initiates a JCL stream. This JCL executes CDEP
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twice, once with each set of directives, and then runs the data analysis

program using the results of the second CDEP run. A description of the JCL

and procedures for running it are given in Appendix B.

Each CDEP run produces a set of summary statistics which show how

many records and manhours were read from the base-level history tape and how

many were re~ected (with the reason) or selected. A sample "Input Data Selec-

tion Summary" for Seymour Johnson AFB is shown in Figure 18. We are inter-

ested in the selected records on Selection "Report SD". "Report SD" contains

a summary of the direct manhours expended by each AFSC against the desired

SRDs. We do not use "Report SD" because it does not separate on- and off-

equipment maintenance. Therefore, we modified CDEP to produce another output

reel which identifies on- and off-equipment maintenance. The new output reel

is used by the data anlysis program. An output tape from CDEP's Combination

Reports Program is then used to calculate the SG inputs once the output of

the data analysis program indicates that the list of best-guess work centers

is correct. Once again, the reader is urged to consult Figure 13.

The data analysis program reads the new tape created by CDEP and

characterizes the maintenance data for each workcenter-AFSC combination based

on several criteria. The criteria are designed to separate work based on:

(1) equipment type as indicated by the standard reporting designator (SRD);

(2) record type as indicated by the record ID; and (3) type of maintenance.

Each major end item in the Air Force is assigned an SRD. A listing

of SRDs and their associated equipment type can be found in USAF Technical

Order 00-20-2. By way of example, the SRDs for the F-4E and its J79-17 engine

are "AFT" and "XFH," respectively.

The record ID identifies seven work categories: (1) on-equipment,

(2) engine bench check, (3) off-equipment, (4) indirect labor, (5) bit and
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piece part, (6) serial control or time change, and (7) engine periodic mainte-

nance or inspection. Our primary interest in analyzing the maintenance data

is to understand the on- and off-equipment categorization, record IDs I and 3,

respectively. Data for record IDs other than 1 or 3 are combined under a

record ID of 2. This approach makes it easy to examine the on- and off-

equipment work, while insuring that no work has been improperly discarded.

The third set of criteria allows us to examine unscheduled main-

tenance independently of scheduled maintenance. This is done by categorizing

records into an acceptable set based on the same type-maintenance and when-

discovered code sets used in the best-guess CDEP directives. An example

categorization for Seymour Johnson AFB is shown in Figure 19. Columns (1)-(3)

are self-explanatory. Columns (4) and (7) give the total number of records

and manhours, respectively. Columns (5) and (8) show the percentage of

records and manhours within the SRD code, while columns (6) and (9) show the

same percentage disregarding the SRD classification. Unscheduled maintenance

is identified by columns (10)-(13).

The last four columns in Figure 19 are used to identify on-aircraft

unscheduled maintenance. Maintenance that has a record ID of 1, an aircraft

SRD, and is in columns (10)-(13) is considered "acceptable." If an AFSC

performs "acceptable" maintenance it is included in the best-guess CDEP

mapping. AFSCs are also included in the best-guess mapping if they do not

perform acceptable maintenance, but would in a surge environment.

Step 5: Modify Step 1 Directives, If Necessary. Examination of the

results of the maintenance analyzer is extremely important because it can (and

frequently does) lead to changes in the best-guess mapping. This changes the

records selected for use in calculating the SGM manpower inputs. The output

of the data analysis program, as shown in Figure 19, is designed to help the
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analyst ask questions about the type of maintenance performed by an AFSC. By

obtaining answers to the right questions, the analyst can decide whether or

not to include the AFSC in the best-guess sapping. An example of this idea,

using Figure 19, follows. Taking the easy (sensor) AFSCs first, it is easy to

see that 322G2 and 322H2 should be in the best-guess apping. Both AFSCs are

in the AGS (indicated by the "G" and "WT in the fourth position), they com-

pleted a similar number of acceptable manhours, and they perform on-aircraft

maintenance. It is more difficult to decide whether or not to include shop

AFSCs in the best-guess mapping.

Let us continue using Figure 19, but consider the two shop AFSCs,

321R2 and 321S2. These AFSCs represent the weapons control and radar calibra-

tion shops, respectively. Because we are working with shop work centers, it

is necessary to talk with personnel at the base to find out in detail the type

of maintenance performed there. In our example the 321R2 would be excluded

and the 321S2 included. The primary function of the weapons control shop is

to inspect, install, maintain, troubleshoot, overhaul, repair, and modify

weapons control systems and associated equipment. This work is all performed

in the shop, as suggested by the low number of on-aircraft manhours - 16.4.

A difierent function is performed by individuals in the calibration

shop. The data and conversations with maintenance personnel indicate that

these individuals are dispatched to the flight line when needed to perform

tasks which are too complicated for the flight line personnel. For this

reason, maintenance work performed by the calibration shop (approximately 2500 _

hours) is included in the best-guess mapping, while work performed by 321R2

individuals is not.
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If the 321R2 AFSC had been included in the best-guess mapping this

analysis would help correct the error. A similar approach is fo lowed with

the other AFSCs.

Create SN !Anpower Input Data _

Creation of the SOl manpower input file can be accomplished by -1

running the JCL called SHALLJCL. This JCL stream e-6cutes several programs

(see Figure 20) which read an output tape from CDEP, a file of maintenance

manpower authorizations, and several other files- Construction of the

authorizations file is discussed below followed by a descriptioh of each

program executed by SNALLJCL.

Count Relevant Authorizations. A count of the number of authori-

zations for the "relevant" AFSCs is necessary to determine the number of

servers available for use in the S(K. This count includes the authorizations

for a number of shop work centers, reflecting our belief that those shops

would provide support to the AGS in a surge as their primary function. In

effect, the decisions on what work centers or AFSCs to count has been made in

the best-guess directives. The number of authorizations reflects the best

guess list, but it is tempered by an understanding of the shop functions.

The unit manning document for each base is the source of our author-

ization totals. A portion of the M(D for Seymour Johnson AYE is shown again

in Figure 21; the complete UND is shown in Appendix D. Separate sections are

provided for each squadron (AGS, CRS, and ES). In addition, the ANUs are

uniquely identified.

A great deal of information about the structure of the wing is

contained in the LI-D. Columns (1)-(14) describe the structure necessary to

count authorizations by AFSC. These columns are defined below.

(1) - Colum (1) indicates the base's name.
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(2) - This column gives the unit number; for example, the 4th
Tactical Fighter Wing.

(3) - The third column indicates the squadron type; in this case,
the Aircraft Generation Squadron.

(4) - The fourth column indicates the type of unit; i.e., wing

versus squadron.

(5) - Data in this column represent the organizational structure
code. Portions of these codes are standard; a separate list-
ing is needed to decipher them.

J(6) - Column (6) indicates the functional code of the work center.
The second through fourth digits of the FUNC code are standard
throughout the Air Force, and can be found in T.O. 00-20-2.
These same digits also correspond to the second through fourth
digits of the work center codes found in the maintenance
operating instruction.

(7) - The seventh column contains the program element code (PEC).
Each program in the Air Force has its own PEC. The PEC is
used to identify funding to various programs and indicates the
funding source for the authorized personnel. It also is a
good indicator of mobility requirements; that is, personnel
with an F-4 PEC would deploy with their F-4 squadron.

(8) & (9) - These two columns indicate the AFSC(s) of individuals assigned
to the different workcenters. The last column of the AFSC
(the character) and column (9) are suffixes and prefixes,
respectively. They are used further to indicate the skill
type of the individual, in particular, the specific equipment
the person is capable of maintaining.

(10) - Indicated by column (10) are the grades of each skill.

(11) - (14) - Columns (11) -(14) indicate the funded authorizations for each
skill type. These are the authorizations which a -e counted
for each work center or AFSC; however, the skill levels
(fourth position in the AFSC) are disregarded. Current
authorizations (they correspond with the January-June 1980
maintenance data) are in the eleventh column, also labelled
4/80. The 1985 auchorizations (not shown in this example for
security reasons) are used in support of the FY 83 POM; that
is, they provide an estimate of the level of maintenance
manpower resources available in 1985. Authorizations for 1985
are used because they correspond in time to the arrival of
spares (lead time past the buy point) funded with FY 83
monies.

Counting the authorizations for each AFSC can be done after an

understanding of the LIND has been developed. Two lists of AFSCs must be made:
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on- and off-equipment. The on-equipment authorizations list corresponds to

the best-guess mapping used in the CDEP directives. Included in the author-

ization totals are the CRS and EMS authorizations that would be available to

perform on-aircraft maintenance in a surge environment. Excluded from the

counts are officers, civilians, and "9"-level skill types because they are

supervisors or would not be available in 3 wartime environment.

The off-equipment list consists of the authorizations for those

AFSCs included in the off-equipment list used in the data analysis program.

Officers, civilians, and "9"-level individuals are again excluded, for the

same reasons as before, from the shop authorization totals. A list of on-and

off-equipment authorizations for Seymour Johnson AFB is shown in Figure 22.

AFSC AGS CRS EMS
A-FLT B-FLT C-FLT

321X2 11 11 11 37
322X2 17
325XO 4 4 4 5
325XI 4 4 4 3
328X0 5 5 5 5
328X1 4 4 4 4
328X3 77
328X4 4 4 4 5
404X1 7
423X0 6 6 6 5
423X1 3 3 3 4
423X2 29
423X3 21
423X4 6 6 6 6
426X2 10 10 10 58
427X0 8
427X2 12
427X4 7
427X5 7 7 7 5
431XI 67 67 67 27
462X0 10 10 10 44

FIGURE 22. ON., AND OFF-EQUIPMENT MAINTENANCE AUTHORIZATIONS

After the list in Figure 22 is completed an input file for the SGM

listing the shop and total authorizations for each AFSC is contructed. An
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example authorizations file for Seymour Johnson is shown in Figure 23. Only

the second and third columns are important to the reader. They list the total

(AGS & shop) and shop (CRS and EMS) authorizations, respectively.

TOTAL NON-AGS
AFSC AUTHORIZATIONS AUTHORIZATIONS

- 321X2 70 37
325X0 32 8
328R3 77 77
328X0 36 9
328X4 17 5
404XI 24 24
423E2 29 29
423E3 21 21
423X0 23 5
423X1 13 4
423X4 24 6
426X2 30 0
427R0 8 8
427X5 26 5
431EI 27 27
431XI 201 0
462X0 30 3

FIGURE 23. SAMPLE AUTHORIZATIONS LISTING*

AFSC listing reflects the best-guess mapping shown earlier.

Run "SMALLJCL". Maintenance records (or tasks) selected by the

Common Data Extraction Programs must be "translated" into standard queuing

model inputs (failure rate, service rate, and number of servers) for use by

the SGM. This translation is done in a three-step process using a CDEP output

tape, a file of manpower authorizations, and a list of AFSC names (correspond-

ing to the manpower authorizations). The three steps are: (1) an error

check, (2) a sort of the records selected by CDEP, and (3) data reduction and

parameter estimation (See Figure 20).

The sequence of programs executed by "SMALLJCL" manipulates the task

records selected by CDEP into maintenance jobs associated with specific work
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centers. Some assumptions are then made concerning the number of jobs which

can be worked on simultaneously and the repair time distribution to estimate

the work center break rate (failure rate), work center service rate, and the

number of servers available in each work center to perform unscheduled on-

aircraft maintenance.

A detailed description of the three steps follows.

Error Check Program. Data s! ected by CDEP are discarded by the

error check program for two reasons. The first check insures that the start

day indicated by the JCN (the first three characters of the JCN are the Julian

date) and Air Force Technical Order (AFTO) Form 349 are within five days of

one another. Records not meeting this criteria are either bad or are not

considered as unscheduled corrective maintenance.

The other rejection criterion is based on the work unit code (WC).

Work unit code whose first two digits are "10" or less are rejected because

they are generally associated with support general work; i.e., they are not

unscheduled maintenance records.

A new tape is written for input to the sorting routine after records

are rejected based on their WUCs and starting time difference.

Sort Procedure. Estimation of the maintenance manpower input param-

eters requires that the tasks comprising a job be grouped together and related

to the work center(s) that performed the maintenance. This computational

requirement dictates the sorting strategy. Thus, the sort is performed on

three keys, listed in major to minor order: performing work center, job

control number, and starting time.

Sorting on the work center code (AFSC) groups all jobs which per-

formed maintenance in that work center together. This sort key is needed to

accumulate data efficiently on a work center basis. The second sort key is
ii
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based on the job control number. Sorting on the JCN allows us to calculate

the job time (after sorting on the next key) because all tasks relating to the

job in the work centers are grouped together. After sorting on the JCN it is

possible to estimate the break rate because the number of jobs requiring

maintenance in each work center is easily counted.

Following the JCN sort is a start-time sort. This sort orders the

tasks within a job, within a work center, by starting time. Combining the

three sorts allows determination of the start and stop times of the first and

last task in each job, respectively. Hence, the time to complete the entire

job is easily determined (last stop time minus first start time).

Included in the job time is "white space," or the time between tasks

when no work is being done. White space is included in the job time because

it represents a portion of the time required to repair the aircraft; i.e., it

represents part of the service time (rate) input to the queuing model repre- :

sentation of aircraft maintenance.

Another reason for the three-key sort is that it facilitates estima-

tion of the average crew size of the jobs performed in each work center. The

average crew size is used later to estimate the number of servers available to

the queuing model.

Reduction and Tabulation Procedures

The third program run by "SMAILJCL" is the data reduction and tabu-

lation routine (REDTAB). REDTAB completes the process of translating standard

Air Force maintenance data into the SGM queuing inputs. Three files are read

by REDTAB, they are: (1) the sorted task records, (2) a list of AFSCs, and

(3) a list of manpower authorizations corresponding to the AFSCs in (2).

Written by REDTAB are the SGM queuing inputs; an example for Seymour Johnson

AFB is shown in Figure 24.

52

Aq



AFSC PR (BREAK) NUM. CREWS SVC. RATE

321X2 0.2878 27.7676 0.1417
325X0 0.1515 15.0639 0.1384
328R3 0.1062 31.0711 0.1273
328X0 0.2010 18.3593 0.1769
328X4 0.1506 9.5688 0.2507
404XI 0.0225 11.9979 0.1510
423E2 0.1699 9.9524 0.0682
423E3 0.0608 8.3078 0.1043
423X0 0.1188 12.2815 0.1327
423X1 0.0793 6.5677 0.1571
423X4 0.0836 11.9101 0.1365
426X2 0.0508 10.8063 0.1585
427R0 0.0379 4.5622 0.3955
427X5 0.1633 14.8863 0.2584
431E1 0.0335 10.7310 0.0857
431X1 0.0527 131.4904 0.5356
462X0 0.1641 7.2708 0.5434

FIGURE 24. LANPOWER INPUT FILE

The reduction and tabulation program reads and accumulates the

number of jobs and job times by work center. After the records (maintenance

task data) are read, some assumptions are made to estimate the work center

break rates and service rates. The authorization totals are then used to

estimate the number of servers available in each work center. A detailed

explanation of the approaches to estimating the queuing model input parameters

is given below.

Derive Maintenance Manpower Inputs

Work Center Types. Aircraft maintenance is performed by four types

of work centers. Whether or not the work center is explicitly modeled in the

Sortie Generation Model (SGM) depends on the work center's function and how

that function coincides with the SGM's use as a budgeting tool. Within the

budgeting framework the SGM 4s intended to relate three categories of resource
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levels to the ability of tactical air forces to generate sorties over time in

a surge environment.IThe work center types are:
1. Those work centers assigned to the Aircraft Generation Squadron

(AGS) which perform unscheduled on-aircraft maintenance,

2. Those work centers in the Component Repair Squadron (CRS) or
Equipment Maintenance Squadron (EMS) which perform unscheduled
on-aircraft maintenance as a primary function or in support of
AGS when needed,

3. CRS and EMS work centers whose primary function is performance
of scheduled or off-equipment maintenance, and

4. Those CRS and EMS work centers whose on-aircraft unscheduled

maintenance can be deferred.

Only work center types I and 2 are explicitly modeled in the SGM.

Workcenter types 3 and 4 are not modeled because we assume that most scheduled

and deferable maintenance will not be performed during a maximal surge effort.

Examples of the four work center types are:

1. 325X0 - Automatic Flight Control System

325XI - Instrument Systems

2. 423X0 - Electrical System
423X1 - Environmental System
423X3 - Fuel System
423X2 - Egress System

3. 426X2 - Jet Engine Intermediate Shop
326X4 - Automatic Test Equipment

4. 427X2 - Non Destructive Inspection

Work Center Break Rates. The work center break rate is an estimate

of the probability that unscheduled on-aircraft maintenance (one or more jobs)

is required in a work center following a sortie.

The meaod of estimating the work center break rate is explained by

an example. Consider 1,000 sorties and 300 jobs (related maintenance actions

requiring maintenance in a particular work center). Assume jobs are randomly
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distributed among the sorties; thus, a job "hitting" a sortie is a Bernoulli

process with

JI if the job hits the sortie,

X 0 0 otherwise, and

1

P = number of sorties

The total number of jobs hitting a randomly chosen sortie is the sum of the

independent Bernoulli trials; i.e., a binomial random variable with parameters

a = the number of jobs (work center hits) and

1
number of sorties

The work center break rate, i.e., the probability that 1 or more jobs require

maintenance in a work center is given by

Intuitively, (1 - p) represents the probability that maintenance is

not required for one job and (1 - p) represents the probability that mainte- j

nance is not required for any job. Thus, expression 1 represents the prob-

ability that maintenance is required in the work center for one or more jobs

(the work center break rate).

Work Center Service Rates. A work center service rate is the rate,

in aircraft per hour, at which unscheduled on-aircraft maintenance is per-

formed by a service team (defined later in detail). The expected service rate

is the inverse of the expected service time, which represents the expected

time required to complete all jobs (on the aircraft) which have broken into a
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work center. Calculation of the expected service time is based on three

assumptions:

1. Job times are exponentially distributed,

2. A maximum of three jobs break into a work center following a
sortie (the probability of more than three jobs is negligibly
small because of the low work center break rates), and

3. No more than two work center service teams (servers) can work on: -:the aircraft simultaneously.
These assumptions lead to three cases.

Case A. One job in the workcenter.

Job 1: Server 1
y

y expected job time

Case B. Two jobs in the workcenter. Here we let yi denote the length of the

shorter job and y2 the length of the longer job.

Job 1: Server 1

Job 2: Server 2

In this case we are concerned with the service time of job 2, y2,

because the aircraft is in the work i -nter until the longer job i3 completed. -

Case C. Three jobs in the work center. Here we assume that the first server N

to finish starts the third job.

1 -2 Server 1
Jobs I and 3 __,_,_____

Si Y Server 2Job 2 ,],

In this case we are again concerned with the total time in the work

center. Let Server 1 arbitrarily be the server that finishes first. Then yl

is the expected job time for Server l's first job. At the end of job 1, both
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servers may be viewed as starting new jobs because the exponential distribu-

tion has no memory. The longer of these two new jobs has expected length Y2 ;

therefore, the expected total time in the work center for all three original

jobs is yl + Y2 "

The expected service time is obtained by putting cases A, B, and C

together as shown in equation 2. Taking the inverse of the expected service

time approximates the expected service rate.

E[Service Time] = P11 job) x y + P12 jobs) x Y2

+ P[3 or more jobs} x (yl + y 2 ) (2)

Number of Servers. The nwuber of servers represents the number of

maintenance teams in a work center that are available to perform unscheduled

on-aircraft maintenance at a random point in time. A server, or maintenance

team, is composed of a number of men. An approximation of the number of

servers is given by equation 3.

No. of Servers UHD Authorizations
Expected Number of Hen Working

On The Aircraft (3)

Authorizations for a work center (AFSC) are obtained from the Unit Manning

Document. Only type 1 and 2 work centers, as described earlier, are included

in counting the authorizations for an AFSC. The CRS and AGS authorizations are

added together when the same AFSCs are found in both squadrons. This total

gives the number of individuals available to perform unscheduled on-aircraft

maintenance in a surge environment.

More than one job can be in a work center at an arbitrary point in

time. Thus, any approximation of the expected number of men working on the
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aircraft must take into account the number of jobs being worked on simul-
taneously. This is done in equation 4; however, we assume that the same

average number of men per job work on each job.

Let A =Average Crewa nize per job.

rft job~) x x A + PIZ jobs x y+ 2  A P1F3 or more 4-b)x (V 1+x2  AE (Number of Hen ~ )x(l~2 4Y (4)
F (Service Time)
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APPENDIX A. CONVERT MAINTENANCE HISTORY TAPES

I. TAPE CONVERSIONS

A. JGO5A/DLGF1LES/PHfYSKIP

Function. Gives number of blocks on each T-tape.
Serves as a check against the number of records on the -

Zat tape.

Input. T-tapes-maintenance data collection base level h" tory
tapes, which contain raw uaintznaace data

Output. Computer listing-tells number of blocks on each

T-tape (called records on listing).

JCL. Figure A-i.

kiogram Submission. Figures A-2, A-3, A-4.

Key

1. Run Command
2. Name of program
3. Name of subitter
A- User identification
5. Input tape-this program is run separately for each

T-tape.
6. Input tapes are 9 track
7. Label of input tape-all T-tapes have the same

label, ABD6DA.

Sample Runs. Figure A-5.

B. OS29/N241D/UTIL/J/F4E.ZAT

Function. Puts tapes in Honeywell System standard format.

Input. T-tapes-only the first T-tape from a base is specified.

Output. Zat tape in Honeywell format.
- check labels for each tape created which should be three

per tape
- check error count which should be less than 5

JCL. Figure A-6.

A--
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Program Submission. Figure A-7.

Key

1. Program name
2. Name of submitter These questions are always asked.
3. User identification
4. Name of output tape
5. Area Code-part of six digit code that identifies

the tape as that of a particular user
6. Input tape-this program is run once for all

T-tapes from a base.
7. Label of input tape
8. Number of records to be dumped (usually 100)

Sample Run. Figure A-8.

C. JG05A/CDEP/TAPEDUMP

Function. Helps to confirm that Zat tape is good. Chegks
that all the records on T-tapes were transferred to the
Zat tape.

Input. Zat tape created from OS29/N241D/UTIL/J/F4E.ZAT

Output. Computer printout listing records-total number of
records on the Zat tape is also printed.

JCL. Figure A-9.

Program Su oission. Figure A-10.

Key

1. Input tape reel number
2. Number of records to be dumped (usually 100)
3. Input tape name

Sample Run. Figure A-11.
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#A, R( XL) -,716,!58
1NOT-: ** mF IRST"NME. *J105A/ DLOF ILE3/PHYSK IP

I: VrENT: &I DENT.
$: MSO1 :4, GET &INTAPE. FOR INPUT
$: UTILITY
$: LIMITS: 31710K7 1K
q:MSoG2: 17INPUT REEL=&INTAPE.
P: FFILE:AA, PHYREC
$!0C)UTIL: A5IS. TERM

$END.jC'B

FIGURE A-1. JGO5A/DLGFILES/PHYSKIP
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I. *RUN LA6iA/SUBMITR

***STARS SUBMIT SUBSYSTEM***

2. =RUN JGOSA/DLOFILES/PHYSKIP
ENTER FIRSTNAME ?

3. =NANCY B
ENTER WDENT?

4. =OS2Q11N241D OS29UGOODWIN
ENTER INTAPE ?f

5. =T-30
ENTER 7-OR-9?

6. =9
ENTER INLABEL ?

7. =ABD6DA

JOB SUBMITTED
SNUMS # 7429U

FIGURE A-2. SAMPLE PIIYSKIP SUBMISSION

IE
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__7 7Ii

2. -RUN JGOSA/DLGFILES/PHYSKIP
ENTER FIRSTNAME

3 =NANCY B~O~
ENTER IDENT

ENTER INLABEL

JOB SUBMITTED
SNUMB # 7433U

FIGURE A-.3. SAMPLE PHYSIIP sTUMISSION

ILI
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2. =RUN JGO5A/DLOFILES/PHVSKIP
ENTER FIRSTNAME ?

3. =NANCY B
ENTER WDENT?

4. =OS2O11N241D ,OS29UGOODWIN
ENTER INTAPE?

5. =T-32
ENTER 7-OR-9?

6. =
ENTER INLABEL ?

7. =ABD6DA

JOB SUBMITTED
SNUMB # 7437U

FIGURE A-4. SAMPLE PHYSKIP SUBMISSION

A-6



333SSS3S3SSSSS3sSSSSISSSSSSSSSS$SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSsISSSSSSSSSSS

sSSsSSsSIss$SSSSII333$3$S53ssS3sS3sSISSS3sSS$sSSSSSsSSSSSSSSSI3SS3sSSSSS

3 SI S S s S S S
3 35 S S s S S

S SISI 31 SIS S S
S S Ssss S ss

SSSSSSISSSISSSSSS53SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS5SSSSSSSS3SSS

SS 7429U ENTERED C AT 13.149 FROM TSS/S 0-08-10

0001 S SNUMB 7429U
0002 S COMMENT OSaqBRIGGS TSS CARDIN
0003 Ss USERID OS299RIGGS~xa#uaa
0004 S NOTE N*~ANCY 8 *. JGOSA/OLGFILES/PMYSKZP
0005 S TDENT 0S2011N2410 oOSS9UGOODWIN
0006 s 4G 4#GET T-30 FOR INPUT
0007 AS UTILITY
0008 S LIMITS 3s10K..1K
0009 $ 'MSG2 1,!%JPUT REEL=T-30
0010 S FFILE- AA.PHYPEC
0011 S 9UTIL ASISTERM#
0012 3 FUTIL AA,.SKIP/IF/,NOLD/AA/
0013 5 FLJTIL AA,,SKIP/IF/.140L0/AA/
0014 S FUTIL AAtSKIP/1F/,REWV/AA/
0015 5 TPE9 AA*AlDD,,T-30,.A806DAg**

TOTAL CADO COUNT THIS JOB 000016IVL '~1~ SFIGURE A-5. SAMPLE PHYSKIP RUNS
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7429tJ 01 08/04/80 UTILITY REPORT 731111 PAGE I

$ FWILE AA.PHVREC
$ QUTIL ASIS, TERM

$ F1JTIL AA*SKIP/IF/,HOLn/AA/
FILE CODE AA SKIPPED 1 FILES. I RECORDS IN LAST FILE

$ FlJTIL AA*,SKIP/1F,HOLD/AA/
FILE CODE AA SKIPPED 1 FILES. 10752 RECORDS IN LAST FILEI$ FWJTIL AA..SKIP/1F/.REWi/AA/
FILE CODE AA SKIPPED 1 FILES. I RECORDS IN LAST FILE

FIGURE A-5. SAMPLE PHYSKIP RUNS (CONTtD)



P* SYOUT

RC-53 10 LINES AT STA. XL

PROCESSOR !/a OR TOTAL
S a2 S 3.83 5 .52 S 4.77

SNUM=7ia9U, ACTIVITYS=Ol, REPORT COOE=53, RECORO COUNT=000010

FIGURE A-5. SAM4PLE PHYSKIB RUNS (CONT'D)
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S$SS3333SSSSSS53SSS3SSSSSSSSSSSSSSSSSSSSSSSSSSSSS~sssSSSS3S33s

S353s 55 333S 3335 5 ss S s 3 S 3 s 3 s5553 ssss S 3 53 S 3 5 S sSSs 5555S 555555 ss5 S333 3 S

5 5 5 5 sS3 5 5SS355555SSS5555SSS5SS53SS3s55SSS53SSSSsS5SSSSSS5SS
5 5$3 5 5 5 5 5

-3 0 -- DATE 09-01-81 TIME i5.715 ID XL c

A-10



sS3SsSSSSSS33SS3SsSsssSSSSSSSSSSSSSSSSSS3SS3SSSSSSSSSSSSSSSSSSS3SSSSSS3
ss$3sSsSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS35SSS3SSSSSSSSSSSSSSSSSS3SSSSSSSSSSSS

333S33 55sss ssss S33 S

5 ss5 S S 5 5
3 s S SSS SSS S

S sS3SS S S 3 S
S S S S s S s
3 S ssS ssS S33s3S

ssssSSS$3SSSSSsSSSSSSSSSS3SSSSSS3SSSSSSSSSSSSSSS5SSSSSSSSSSSSSS3ssssss

SS 7433U ENTERED C AT 13.169 FROM TSS/S 0-o8-12

0001 S SNUMS 7433U
0002 S COMMENT OS29BRIGGS TSS CARDIN
0003 55 USERID OS4RGSNNXXU
0004 S NOTE .* ANCY S ** JG05AIDLGFILES/PHYSKIP
0005 S IDENT OS201IN2410 COS29UGOOOWIN

0006 5 ms(;l 4#E T-31 FOR INPUT
0007 AS UTILITy
000e S LIMITS 3#IOK..IK
0009 s %ASG2 1,INPUT QEEL=T-31

')010 S FFILE AA,PHYREC
0011 S OUTIL ASIS*TERM4
0012 S PUTIL AA..SKIP/lFI,140LO/AA
0013 S FUTIL AA,SKIPIFI#140LO/AA/
0014 3 FtUTIL *A#*SKIP/IF/,REWIfAAi
0015 5 TAPE9 AA#A100.,T-31#,AB060AXSX
0016 S Emolas

TOTAL CARn COUNT THIS JOS 000016

FIGURE A-5. SAM(PLE PHYSKIP RUNS (CONT'D)

A-il
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7433UJ 01 08/04/80 UTILITY REPORT 731111 PAGE 1

W FILE PA.PHVREC
S OUIL ASISTER"
S FUTIL AA*.SKZP/1F/.HOLD/AA/

FILE COE 44 SKIPPED 1 FILES. I RECORDS IN LAST FILE

* FUTIL 4. .SIP/F,,.OLD/AA/
FILE- 2 BLOCK 3397 FILE COWE AA NONdRECOVER. PARITY ERROR

FILE- 2 BLOCK 338FILE CODE AA NONFdnEovER. PARITY ERROR

FILE- 2 BLOCK 3399 FILE_ CODE AA NIY4RECOVER. PARITY ERROR

FILE- 2 B9LOCK 3400 FILE CODE AA NONIRECOVEII. PARITY ERROR

FILE CODE A4 SKIPPED 1 FILES. 10618 RECORDS IN4 LAST FILE

* FUTIL AA..SKIP/zF/,REW/AA/
FILE CODE A4 SKIPPED 1 FILES. 1 RECORDS IN LAST FILE

FIGURE A-5. SAMPLE PHYSKIP RUNS (CONT'o)

AI
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Pt SYOUT

- RC-5J3 14 LINES AT' STA. XL

oPROCESSOR 1/0 CORE TOTAL

3 .40 5 4.13 $ .5s $ 5.08

GSNUe4=7433Uo ACTIVITY2=01, REPORT CO0E=53* RECORD COUNT=O000014

~FIGURE A-5. SAMPLE PHYSKIP RUNS (CONV'D)
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SS5SSSSS5S$SSSSSSSSSS33SS5S5S3SSSSS55SSSSSSS5SSS5SSSS3SSSSS5SSSSSSSSSSSSSSSs
S3SSSSSSS555SSSSSSSSS55SSSSS555553S35SSSS55S5S333535SS55333SSSS

555555 55 S333 5555 S s

5555 SSS s S 5 55 35 5 S 5555
ssssS 55555 5 S 5 3 s 5 ss U

5 5sss 5 S S 5 3 S
5 5 53 35 35

SS3SSSSSSSSSSSSSSSSSS3SSSSSSSS'5S5SSSSSSSSSSSSSSSSSSSSSSSSSS3SSS3SSSSSSSSS
SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS5sSSSSSSS5SSSSSSSSS3SSSSSSSSSSSS3SSSSSSSSSSS

-- 3 0 -- DATE 09-01-81 TIME 15.713 10 XL C

FIGUREE A-5. SAM9PLE PHYSKIP RUINS (CONT'D)

A-14
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555355 ss SiSS S3ssss s a

5 5555 3 5 5 5

5 5335 s 5 S 5
5 5 3555 3 335

5 5 3 5 5 5 gg 3 g5 3g3 5 35 gSSSS5 5 555555555S33555S55SS35S555SS$5555S5s5ssSSs
t 5$$5 555553 S$355555555SS35353S335SSS55553SSSSSS33555SSSSS35S555SSS5SS

55 7237U ENTERED C AT 13.186 PROM4 TSS'5 0-06-12

0001 5 SNUN6 '4a37U
0002 5 CONMENT ;SjqeuIGGs 735 CA~DIN#
0003 55 uSERID OSzqSR1sGSss4tasusssB
0004 5 NOTE te ANCT 3 ** JGO5A/0LSPILES/P4YSK!*
0005 S !:)ENT 0S20IIH241D .'0s2QU6co0wu
0006 S ussi 4A.GET T-32 FUR~ INPljT
0001 AS UTILITY
0008 5 LIMITS 3.10K..1K
0009 s MSQ2 %.INPUJT QEEL=Te32
0010 5 £FCILE Aa.pHyqECj
0011 5 OUT!!. aSIS.7tMR

0012 S 'TL AA,.S.SKICIFI.HLDIAA/
0013 3 PISTIL. AA..SKIPIICI nrLjA',

0015 5 TAPE9 nA.A100.,T-32..AS060Auss
=0016 5 EHdOJOS

70'IL CARO COUNT THIS JO3S 000016

FIGURE k- SAMPLE PRYSKIP RL'-S (CONWtD)
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7437U 01 08/04/80 UTILITY REPORT 731111 PAGE 1

s FFILE AAPHYREC
$ OUTIL ASIS.TERM
$ FUTIL AA, .SKIP/lF/,HOLD/AA/
FILE CODE AA SKIPPED I FILES. 1 RECORDS IN LAST FILE

$ FUTIL A . .SKIP/IF/*HOLD/AA/
FILE CODE AR SKIPPED I FILES. 4223 RECORDS IN LAST FILE

$ FUTIL AA,vSKIP/F/.REW/AA/
FILE CODE AR SKIPPED I FILES. I RECORDS IN LAST FILE

FIGURE A-5. SAMPLE PHYSKIP RUNS (CONT'D)

A1
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P. SYOUT

PC-53 LINES AT STA. XL

PROCESSOR I/0 CORE TOTAL
S .16 S 1.53 3 .21 S 1.90

SNUMS=7437U. ACTIVITY4=01i REPORT COOEZ53, RECORD COUNT=00O1O

FIGURE A-5. SAMPLE PHYSKIP RUNS (CONT' D)
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SSSS5SS5SSSS35$$33SSS35SSSS3S555SSSSSSSSSSSSSSSSSSSS533SSSSSSSSS3

SSSSSS$SS33S33SSSSSS 55 5555 5SSsS$$SS$SSSS3555 5 53'ssSSss

Ss 33 SS S$S 5 3
ssss ss s s 3 ss 5 3 55 SS

S33 S3 s 535 S3 5 S s s 3s
s S3 3 S S 3

s S 5555 3 5 555

S5SSS3555SSSSSSSSSSSSSSS5$S33555S35S3$S3S555555535~3
55SS3 55535ss

-3 0 -- DATE 09-01-81 TIME 19.772 ID XL C

FIGURE A-5. SAMPLE PIIYSKIP RUNS (CQNT'D)
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-- ~ - - -- -g

110$: NOTE:-0-4 &FIFR$TNAPIE. * !.9N4E/TLJRE
120$: MDENT:I 1 ENT.
1 30V rl:E 1: 7, L0j&OUTLiEL. OK-1s9&AC-2C HAR.
14()$: rtEGl:4, C4ET ~,4'1-FOR I1NPUjT
1 50$: $ELECZ--T: WERA Z 1002001 '/.JCL/ Z('TI1FO
t 6.0P~k2NSS':--9 I T 1 1

17# LIPHPTLASA9 Hi OH BLI:OC I0 XL0 1 /.OEBCD 1C.
1S:CI$:: L I MI Th-: 39 1 K-,
210*: MSC2: 1 TNPU T RE:L= TAP
220S: T.APE:F1:c, . AI~D7, &T giP 1. 7NLAEL. 7 7EN-##

272.$:: TAFE9; F2, A'2C, , & OUTLA'BEL.,
*:O~Z'TILITY

M310$: LI M iTS;~ 01 1 OKv, 3K
-320-,::FUTIL: AA , REW/AA/, CE:litP/&DUjMF-LEN.

340$: END.jOB

FIGURE A-6. 0S29/N241D/UTIL/J/F4E.ZAT

M
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1. =RUN OS29/N24iD/UTIL/J/F4E.ZAT
ENTER FIRSTNAME ?

2. =NANCY B
ENTER IBENT?

3. =O3S2O11N241D 1OS29UGOODIWIN
ENTER OUTLABEL

4. =SJ-ZATI

5. =26

ENTER TAPEI ?
6. =T-30

ENTER INLABEL ?
7. =AB06DA

ENTER DUMP-LEN ?
8. =100R

JOB SUBMITTED_
SNUMB # 7423U T

FIGURE A-7. SAMPLE ZAT SUBMISSION
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-~ sssssssssSssssssssssSSSSSsSSSSSSSSSSSSSSS$SSSSSSSSSS.ssSSSSSSSSSSssssssssssssssss
S$3SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSsssS-

S$3533 53 ss~s 5535 5 3
S3$ Ss S S s 3

5 5 5 5 S55 s S
5 ssssss 535 S S s

S s s S S S 3
S S 555555 SSSS 5555

SS3SSSSS3SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS3SSSSSsSSSSS3SSSSSSSSSSS
SS5SSSSSSSSSSSSSSSSSSSSS5355S5$SSSSSSSSSS5SSS3SSS$SSSS5SSSS5SSSSSSSSS

55 74123U ENTERED C AT '3.121 FROM TSSIS 0-08-07

0001 s SNVMB 7423U
0002 S COMIMENT OS29BRIGGS TSS CARDIN
0003 SS uSERID OS298qlGGSSxsumsusx
0004 3 NOTE N* ANCY 5 ** 0S29/N2410/UTIL/J/F4E.ZAT
0005 S IDENT OSM-01IN2410 ,OS29UGOODWIN
0006 s M'SGI 0rULGSJ-ZAT,OS292b,0Q0

V0007 s I4SGI 4,GET T-30 FOR INP4T
0008 55 SELEC' ADRAZl00Z00l/JCL/ZAT1F0
0009* S LOWLOAD
0010. 5 LZHBRARIY LA
0011* S USE ZAT'IFO
001?' S ENTRY 4i;.PO
0013*AS EXECUTPE
00140 S LIMITS f 6K
0015* 53 PRMF. LA,R.S.i$0RAZl002001/05JEC T/ZASYST
ooi6 S LIMITS 34,1ic.#.IK
001T 3 'ASG2 1,INPUT REEL=T-30

__0018 S TAPE9 F1,AlDv.T-30,oA6OA,.DEN8X9a
OOZQ 5 TAPE9 Z.#A2C ....SJ-ZAT,,sw.
0020 AS UTILITY
0021 S LIMITS 01.1flK,*3K
0022 S FUT!L AAE/AOM/0R
0023 5 TAPE-- AAA20
0024 S ENJOJOS

TOTAL CARO COUNT TkIS jOB 00002S

FIGU'RE A-8. SAMPLE ZAT RUN

A-2 1



-4I

* * 0 * orM

* . . . 2 CD 0 -D

0 .. . . .ML

en 00 00 CO %4C~ 0 C

C. 00.a 0

0N %Q 040

. . . . . . - -

* . N. * . , .

N . . . .

*~~~~t fn 0 -.- '0 ?

*2 -4 1-4 1- ^4C4J

0 0000
0 U'

0 . . . C- . . U . 0 z

- W .~ . . 0 cn -00 0

.. 0 . .0 C 0 T 000 p

... . . 0 3 Un

* ~ . . . LA * .
. . . .n a - 0 0

a.. 6 0 Go f-w

I . C- . C1r -. IT 0 4 0% 0 r Q' z o
0 ~ ~ .- i Ni N0. T- !

-I- +V + AV w ~ ef%% .r -
fn ccn ~ 1~ M? ON Z'. -, n3 9-

24 C% ON -r.
'Tt 0 0 4C-. A.

<* .4- a)-<

t 4 mC4 -4 N N m
% . -K C4- -K K - 0

0n _

-n -3 -nC4

00 0 0 000 co 00 a'

01 1 1 I Ia%

23f 3 2 22 0 T

P-4K
T-4- w C4 C4

a)-I

A-22



C

LL a..

ft

C ~ Wi. n

I- IL f-0

c. C: CCC CC

IA. CL, C

c- r- C ~ -ftw ft c C L rf
-Z m !:= cC mcu .6

aa a v af. * i * . tacf :2

C4 c C C c a .~fC2 IV tv c Cat
f-~~~~ .C c N x CIL C ct. f'W

a-x x U, f..Ij 3- ftcc~f

a. 14 C4 CL CC CaC a 0C =C $
~~~l a4C C C C C C: CCC 4

00 L C C
-~ ~~~ CcCL .C ~ D.~

3-a- La- a-t* -U z- ZftCf fe w IaL Wbr-.. " LLL Li
a-~~r ;- zCL4a' C =f =.. 2-

La i. Z I .C --.afCt.= - M w*.
ft - It C. *. 11 Ir t- V f L I

.K w. W.C. w %I-C 1 f
e f-C. .Ctc c c Ic Ii.

Z .9 C 2I. , . Ca

0 - zfa a- -9 c f.a - atW C la
a- 2 C~~~~~~~ C t: YC .--- L~ af. 0fiL I C C .

- t cL La. U.- fr

C -V cc 2- 4 ft ..ft CCC C C CCCC ..- CCCC *.i.La.7

tr I. Li -CU C C...vaa ca& 2 x = :=t -ft 3- oww4c c-: -a ZC ..- C L XfCO ICC..
a-~L a. C=C - 4 tCLZ 4C A-C CC.. CCCCC I

24 2P~ Caaa L:- at C a aC a CC a C C ~ 29
LLa v . . . .C. . L. C . . . 9 . . . . . C C C . . . . .. .. V.t

U &4 C t- a I-

Cvt 4a c c c cc L:

2u ru C)-%. ft u ft tv CCC

C ft a c C C-~fC I.L a tCc a Gc KC VI vCf c ..r

C. ft QU C c CCCCCC c cCCCCCCCCCCC 44 c
ft a.~ cO f% C C ftcCCtCAc cCAc a C 4cCCCA c ft r. *--

V V a-Cf -t VVM
w P in e* L. aIV 24a " % OrO ICCCzCz f 9. .. 1

C 4 cc ccC Cccc CCCC-c ccCC .. C
La.~~ VVVU N..............=......................... cc c4

FIGUR CA-8. SA-MPLC ZAT CCC RUN -CN

uaL~a- - O2. LC f--C C



ffi ~ -~ __ - - - -

I

N

I-

ftCCtaUa

I-

C

C

a-
C
ft
U.

ft

1~
563

- I C
C C
C
.4 C

L.

a-

- a.-

U
a
a. C
C t.

a- ft I
- C

-J

I

t
I:

I
C
C

o -
9' a-

a.

I
a C

a. S
ft -
a. C.

S

FIGURE A-B. SANPLE LXI RUN (CONTrtI3) tI
A-24

I



SSSSSSSS3SSSSSSSSSSSSSSSSSSSSSSSSSSS33SSSS5SSSS5SSSSSSS5SSS3SSSSSSSSSSSS

533$33333353 SSS33333SS S 5 SSSS 33SSSS S 3S3333333333

S3 53 5 s $33 S SS
555 sss S S S S 55 5 55 5

SB3 S3 SSSS 55s 5 33 S S3S 53

FIUR A-B.s SAMPL ZA RU (CN'D

s s s 3 s

s s 3333 33A-233



1 00##S7 R(XL) ,674-
1110$:' NOTE: *i FRSNM. *d3'$ACDEP/-APEDUMP

130$ ~ ~ M MSI 4,G T APE*. FOR INiPUIT
140$,:UTILITY
150c:$: L I MITS- 7, 1OK7 , I C-
16,0$: FUTIL: A, , r! -! DDUM-P/&JUMP-L EN. / P S IiF! 1 RErw/A/
170$: TAPE9: flIID, ,&TIAFE#. ,,&ThPNfME. ###

1S0-s9MSC42:: 1-,INPU T REEL=Z&ThPE#.
1 9Qil: ENDJOB

FIGURE A-9. JGO5A/CDEP/TAPEDM4P
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=RUN J605A/CDEP/TAPE3UMP
ENTER FIRSTNAME ?
-NANCY B
ENTER IDENT?
=0S201 1N241D ,OS29UGOODWIN
ENTER TAPE#

1. =20641
ENTER DUMP-LEN ?

2. =10OR
ENTER TAPENAME ?

3. =SJ-ZAT

JOB SUBMITTED

SNUM8 # 7740U

FIGURE A-10. SAMPLE TAPEDLIM SUBMISSION
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533355 33355S 35 5553 3 5S 35 5 5 3 5

S S S 5 5 3 5
5 5 355 5

__ 000 SSS NU5 7a

0002 S COMI4enT OS2qSRTSGs TSS CARDIN
0003 35 -'SEq 10 052*8R!GGSsznsnsggsg

=0004 5 1t0TE NANWCY B es JG05A/CDEPITAPEOUkP
- 000 S IDENT OS2011fl241D .oSeqU;ooGWN

0006 S SGj 4.GET 20641 =OR !%OUT
-0007 As UTILITY
=0008 S LITiS 7. 1OK.,.1')I

0009 5 4iT A..REWv/IA/.-O~Utp/looq,.sK!2/,lc, ;c~iAh
0010 S TAPE9 1 AA..20641.,3a'Za-.ss:

-=001: S PSC2 1.IEPUT 2EE-L=2os.1
0012 5 '0ST  L CAPD COUNT T"3' 308B 000012

* s:' CTIvITY -01!- UTILIT 0f5e uOOoooo
INPT 7175 NTH 32oeai VEM "41E COD3E AA GE 600 STL AP-25C 206*1 ?ntai 000! 8021? 2-

!'JuTC~lT~UD IT z~ai ~ltIE OD SE 5 699500OS oa 20641 0-002 Gfl 009
N ~C~L T5Mm~aTC ~ AT 006535 !Ilan4 SafljooooOooQ~

57i9 Is.27 LZ'.E3 a.. '9C -t.* 0 .OflS :S7P 15.6*0 L:'It, loes LII 9.0700 MY? U 5 *SWAP 01.071Cf I

LAPSE 0.365 0 TY05- 3USY I'll? cciQT ISlat NS,:E 3-0553 7

a T APe 3-2q538k ?1/00 233ee C 0

c-! 217 LRES IT STA. EL

0 '0CSS0 ~ 110CORE
5 .4 5.a5 S !-it 5 ;.08

?? Z CTIVITY a 0'-- Sf0Tro 3. WECO1:o COURT2i

FIGRE -A-11. &"-xTut1 0 flflflWm-
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0. ~IUR A-11 SCw CCW CACPL TAPEURV UrC (0CONT D)CW W

14. 00 -C C C -C C '0 P- 0 'Q~CO CC IA-34 c



SSSSSSSSSSSSSSSSSSSSS$SSSSSSS3SS5SSSSS3SSSSSSSSSSSSSSSSSSS$tSSSSSSS
S$SSSSSSSSSSSSSSSSSSSS33SSSSSSSSSSSS333SSSSSSSS$SSSSSSSSSSSSSs$sssSS

s33ssss~ s3 s3 s s ssss s s 33S 33
5 S 3533 3 S S 5

S 3 S S 5 sS

SSSsSSsSsSsSSsSSSSS3SS33$3333ss3S3333S333333s3SSSSsSSSSsSSS
3 ,5 3SSss 5 SSSSSSSSSSSSSSSSSSSS33SSSSSSSSSSSSSSS$3S$3SSSS$S~SSssssSSSSSS3ss3SS

-3 0 -- DATE 08-2e-a TIME 16.463 ID Z XL c

FIGURE A-11. SAMPLE TAPEDUMP RUN (CONT'D)}
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APPENDIX B. FIND ALL WORK CENTERS

A. JG05A/CDEP/JCL/P2.JCL

Function. Creates an output tape with all work centers
selected. This tape is used as input to JGO5A/CDEP/JCL/P3.JCL

Input. Zat tape JG05A/CDEP/SEL.PROG/FIND.WCS (Figure B-i)I- dummy mapping which causes all work centers to be selected
-SRD's specified are changed for each aircraft type
(Lines 1030, 1060, 1090)

JGO5A/CDEP/CSTAR/P2. C (Compiled) See Figure G-1 for COBOL

listing of uncompiled version.

Output. CO.WCS tape-combination data file.

SEL.WCS tape selection reports data file input to
JG05A/CDEP/JCL/P3 .JCL

JGO5A/CDEP/OUTPUT/P2.X1 .2 (Figure B-2) SR-D-PTI ne file

JGO5A/CDEP/OUTPUT/P2.X2.2 (Figure B-3) AFSC index fl

JGO5A/CDEP/OUTPUT/P2.X3.2 (Figure B-4) Report SOZ index file

JCL. Figure B-5.I

Program Submission. Figure B-6.

KeyI

1. Input tape reel number

2. Name of input tape

Sample Run. Figure B-7.I

B. JG;OSA/CDEP/JCL/,P3 .JCL

Function. Provides a listing of all work centers and their

manhours.
Inaput. SEL.WCS tape produced from JG05A/CDEP/JCL/P2.JCL i
JG05A/CDEP/CSTAR/P3.C (Compiled version). See Figure G-2 for
uncompiled version

Output. SORT.WCS tape containing sorted selection records
which are input to JG05A/CDEP/CSTAR/P3.C program I
Computer listing of all work centers.

B-1



JCL. Figure B-8. I
Program Submission. Figure B-9.

Key

1. Reel number of input tape

SamPle Run. Figure B-1O.

-
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__ 00 - REPORT GROUP, T , F IND iLi_ WC:S
1010 SORTIEE:, JAP
1020 REPORT, :

ScERD, FT
1040 WDC7 A
1050 REPORT-0-2
0'60 SRD7XFH

1070 WDC:,A
1080 REPORT C:4
109~0 SRD, APT1 XFH

I1100 t4DCi A
1110 WORKCENTr$mx TO SC

1 20 DLIMMY, DUMMY
-- 1130 END

4 40 REPORT 7 SC7 8LPPESSR;:PORTI

FIGURE B-1. JGO5A/CDEP/SEL .PROG/FL ).WCS

AI
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01 2 REPORT GROUP TITLE: FIND ALL
I 1ST OF USER-SELECTED SFR 

__XFHPAFT
REPORTS to BE OUTPUT BY COMBNATION REPORTS PROGrAM
REPORT Ci

SRD'S: XFH7AFT
1 -WDC'S (**NO NAME** SET):

02 REPORT C41
SRD'S: XFH01 WDCC'S (**NO NAME** SET):

S0)2 REPORT 02R
v1 SRDS: XFH
01

i-- !0 DCs (**NO NAME** SET):

V2FiGE 3-2. CDEP POR INDE F

SE.
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- I C'1DUMMYOCOOO

FIGURE B-3. CDEP APSC INDEX FILE-JGO5A/CDEP/OUTPUvjyP
2 X2. 2
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__XI 2201

FIGURE B-4. CDEP REPORT S01 INDEX FILE JGO5A/CDEP/OUTPUT/P2.X3.2 -
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1(0***S,R(XL) ',:3,16,58
20$: NCTE: ** &FIRSTNAME. *.05/EPiLP..j
:30$: IDENT:&IDENT.
33$: MSG1 :4,! '3ET &TAPE-#. FOR INPUIT
?5$: M$ 1:4, ULOC0'. WCS- 7 S2926, 045
a. -1 PS 4, LLGSEL. WCS, O:S2926, 045

40$: OPTION: Ni:MAP
50$: SELECT: J'305A/CDEP/CSTAR/F'2. C:
/.0$: EX ErLur

7o$.'LIri:(TS*507- ,3K7, /--K
75: DAP L(, DIDfil 7&TAFE-4~. i ?NgAE., , #

810$: DATA.,~ D I
85$:: SELECTA: J005iA/CDEFVSEL. PFV t

90$: FILE: E47 NULL
100$: SY13OUT: S07 XL
1 10$:: SYE;OUT: S;1 7XL
10!$:S,-'YSOIT: ,I ElL X

130$4 ~~ 1RIL 7l W, S, jG05A/CDEF/O1-TPUT/P2. X 1. 2
140$:: PRMFL: X2 W ,S,JG05i/CDEP/OIUTPUT/P2.X2..2
150$: FRM'FL:AX", W7 S, .jc05A/C:DEP/OUTPJT/P2. X3~. 2
16- Q $: T APE E:CO, Cl I D, 1 11 C I.r:

1,0$::TAPE9:3R7S1DDI .. ,SEL.WCS **
'3c)$: F ILE: R, NULL
10$ 4ENDJOB

FIGURE B-5. JG05A/CDEP/JCL/P2.JCL
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=RUN JGOSA/CDEP/JCL/P2. jCL
ENTER FIRSTNAME ?
=NANCY B
ENTER IDENT
=0S201 1N241D OS29UGOODWlN

ENTER TAPE-# *I
1.=20641

ENTER NAME
2. =SJ-ZAT

JOB SUBMITTED
$ NUMB # 3381U

FIGURE B-6. SAMPLE CDEP SELECTION PROGRAM RUN
TO FIND ALL WORK-CENTERS
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$SSS3SSSSSSSSS3SSSS5S3S3SSSSSSSSS3SSSS3SSSSSSSS3SSSSSSSSSSSSSSSSS
SSSSSSSS3SS33SSS53ss$sSSsSSSSSSSSSSSSSStssSSSSsssS53SSSS~SS5SSSSSSsSsssS$Ss

5335 5555 33 3 S 5
3 5 S 5 35 3 5

533 553 SSSS 3 3
sS5 3 3 5 s s

s s s s 5 3 5 3 S

Ss33SSSSSSSs3sSSSSSsS3sSSSSSS5~SS~SS~SSSSSSsSS5SsS333333333333333SSSSS33S$3S
SSSSSSSSS$SSSSSSSSSSSSS3SS55SSSSSSSSSSSSSSSSSSSSS3333SSS$$35353S3SSSSSSSssS

0005 s IDENT 0S201IN2'31D OIS29UGOODWIN
SSSSSSISS3SSS3SSSSSS SSSSSS33SSSS$SSSSSSSSSSS333SSSSSS3SSSS5SSSSSSSS35SSAtSSSS
SSSSSSSSSSSS~SSSSSSSSS3SSSSSSS335SSSSSSSSSSSSSS$SS3335SSSSSSSSSSSSSSSSSSSS3S3S3S

$55 SSS 5553 33 s 53 3 3 5553
S 35 3 S S S 5 S S 3 3 35 S SS3
33 SSS 5 3 s 3 5 3 S53 353 35S5
5s5 3 53 555 $ 5 55 SS 3 555 A
33 S3S S .$33 S S $3 53 5 3

SSSSSSSSSSSSSSSSSSSSS5S5SSSSSSSSSSSSSSSSSSSSSSSSSSSSSS333333SSS33SSS33SSS33SSSS3
SS5S5SSSSSSS533S3SSSS3SSS3$SSSSSSSSSSSSSSSSSSSSS3SSSSSSSS5SSSSSSSSSsss

ts 3381U ENTERED C AT 16.910 FROM TSS/S 0-08-12

0001 S SNtJMB 3381U
0002 5 COMMENT 08298R!IGS TSS CARDIN

-000i $s USEPIO OS24ORIG6SggggSAXXXX
0004 S NOT E **NANCY 0 ** JGOSA/CDEP/JCL/P2.JCL
0005 5 IDENT 0S201IN241D COs29tGOoDWIN
0006 S MSGI 4tGET 20641 FOR INPUT
0007 5 MSG1 4rULGCO.ACS.OS2926t045
0008 S IwSGI 4.ULGSEL.WCSt052926,045
0009 3 OPTION INOMAP
0010 SS SELECT JG05A/COEP/CSTAR/P2.C
0011* S OBJECT F/8-NEISOO Cl? .240012380SELEC000
0013 AS EXECUTE
0014 5 LIMITS 50*35K,v6K
0015 5 TAPE9 OA.0100,t2O641,pSJ-ZAT,.ZU#
0016 S DATA 0I
0017 5 FILE 34,!JULL
0018 S SYSOUT S0,1L
9' 019 S SYSOUT Sl.XL
0020 S SYSOUT DLXL
0021 35 PR!4FL X1,$.S.JGOSA/CDEP/OUTPUT/P2.XI.2
0022 s3 PQMFL X2,W,S#JGOSA/COEP/OUTPUT/P2.X2.2
0023 3S PRMFL E3,etS.JGOSA/COEO/OUTPUT/,P2.X3.2
0024 S TAPE9 CO.C1O0,.,,CO.WCS,,.w*
0025 S TAPE9 SR,SIOO,,,,SEL.nCS,.*.*
0026 5 FILE RJ,NULL

0027 3 ENOJOB
TOTAL CARD COUNT THIS JOB = 000839

FIGURE B-7.* SAN11PLE SELECTION PROGRAM RUN TO FIND ALL W4ORK CENTERSif
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- BEGIN ACTIVITY -01- GELOAD 08/31/81 SW0000000OOOO
INPUT STARTED WITH *20641 FOR FILE CODE CA GE 600 BTL AFOSC 20641 20641 0001 80217 000
OPERATOR STARTED WITH 421472 FOR FILE CODE SR GE 600 5TL AFOSC 21472 21472 0001 81243 000
OPERATOR STARTED WITH 925238 FOR FILE CODE CO GE 600 BTL AFDSC 25238 25238 0001 81243 000
INPUT CONTINUED WITH 920441 FOR FILE CODE DA GE 600 BTL AFOSC 20441 20641 0002 80217 000

* NORMAL TERMINATION AT 021641 I:5000 Sw:000000000000

START 19.794 LINES 172 PROC 0.3475 I/O 0.104 IU 5 MEMORY 35K
STOP 20.346 LIMIT 6144 LIMIT 0.5000 LIMIT CU 5 M.T 73674
SWAP 0.000
LAPSE 0.953 FC 0 TYPE BUSY IP/AT FP/RT IS/SC "S/aE ADDRESS TX

01 q 0191 * 9 0 0 1 1 0-08-12
R* q 0191 * 976 0 0 74 7a 0-08-12
DA 0 TAP9 318472 0/00 23402 0 0-16-05 120641
a4 NULL 3 0 0 . * 0-00-00
SO SYOUT
St SYOUT
OL SYDUT
X1 R 0191 P 49 0 0 1 1 0-08-03
X2 R Di91 P 43 0 0 1 1 0-08-03
X3 R i91P 6 0 0 1 1 0-08-03
CO 0 TAP9 196 0/00 140 0 0-16-06 425238
SR 0 TAP9 46765 0/00 2957 0 0-16-07 *2147a
RJ NULL 3 0 0 * * 0-00-00
P* STOUT
L* Q 0191 769 0 0 624 624R 0-08-02

LIST 57 LINES AT STA. XL
QC-43 21 LINES AT STA. XL
RC-O1 56 LINES AT STA. XL
PC-O0 38 LINES AT STA. XL

-QOCESSOR I/0 CORE TOTAL
S 11.!2 S .12 S 40.39 S 57.63

SJIJR 3381U. ACTIVITY a 01, REPORT CODE 74, RECORD COUNT 000057

FIGURE B-7. SAMPLE SELECTION PROGRAM RUN TO FIND ALL WORK CENTERS (CONT'D)
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49 a 44 a

* 49 49 4 4
4 4 a 4 4

4 49 4 9 4

4 49 49 A a4

A 4 4

IL49 4 4 4

us 4 4

0 W4 to A 4X

3.. NO 40 F"i -c U' 4 4 4 4

0 4u 44 w 49u4 9wAw QA 4 j4u

4144 = 0

u- 02f

3- t.- -,Ic o jCr.MA

U, 0 0 zoo 4 4 4

m4 4l 4 u 44 4. 4t a a
;L 42 % 4 us 4 C 407

z Ac 49 44 w w a

inv2 4 u 40 4A! 4 4

W4 LI. 4u w 4 4 4z 40 4r 4i us 4 4 4

0 ~ 2 -S 4

xO AtL~E~ UA 4 m 4 4 4
us uj *4a1 - 4 4 4 4 40 so

C ~ L -A0* ~ X 4 o cz 0

t3 A Wc w 0 =; &6 4L W w W 4 AL ca

- = = - 0 00 4rV L2 -I-t . 0 4c

U) **4~ 0 4 * C u0 3 0 C a 040 aC4 4 4 4

1~~~U --. W A I. 3-4 0 *

At -9 - W 4c 4 4 4

C' Z Z0 3 4D Z Z- 0* -i 4 42 Z 4 a z

-~~~~! tz W32550 0 O
-~ ~~ ~~~~ 5 z*01 - WIJ* 1

ALL WOR C RS1 (CO

FIUR B-7 SAPL SEECIO PRORA RUN T3 FIDE



SNUMB 33alUt ACTIVITY z Olt REPORT CODE 4 3, RECORD COUNT 000021j

COEP STANDARD '4.I.S. VERSION 1.1
REPORT S02 LOG OF USER-INPUT DIRECTIVES PAGE I

REPORT GROUP TITLE-NOT DEFINED

REPORT GROUP*TITLE,FIND ALL WCS
SORTIES, 16862
REPORT. C2
SRD. AFT
ADC*A
REPORT. C2
SRO, %FH
WOCvA
REPORT, C4
SRD. APT, XF4
MeOC *A

f WORKCENTERS TO AFSCS
DUMMY* DUMmY
END
REPORT. SC,SUPPQESSREPORT

END OF 2ROCESSING IS USER-0TRECTIVES

SNUIA 2 3381U. ACTIVITY 9 Ol01 REPORT CODE O le RECORD COUNT 000056

FIGURE B-7. SAMPLE SELECTION PROGRAM RUN TO FIND ALL WORK CEN4TERS (CONT'D)
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COEP STANDARD H.I.S. VERSION 1.1 1REPORT SOI USER INPUT SELECTION SUMMARY PAGE
REPORT GROUP TITLE-FIND ALL WCS

MOS VALUE; FROM USER -**NONE*-, FROM '841 DATA -**NONE.-

NO. OF SORTIES 16862

NO. OF FLYING-HOURS = *NONE.

WORK CENTER TO AFSC CONVERSIONS
DUMMY DUMMY

SELECTION OPTION - CATEGORY OF LABOR.DEFAULTS USED; ALL

SELECTION OPTION - ASSIGNMENT CODE:DEFAULTS USED; ALL

SELECTION OPTION - TYPE MAINTENANCE
DEFAULTS USED; ZW#T*SPL*KJ.HtE.DoC*B,A

SELECTION OPTION - QUEEN BEE ENGINES
DEFAULTS USED; INCLUDED

SELECTION OPTION - COMPONENT POSITION
DEFAULTS USED; EXCLUOED

SELECTION OPTION - ACTIVITY ID/COMMAND IO
DEFAULTS USED; ALL

SELECTION OPTION - 3 DIGIT WUC'S
DEFAULTS USED; ALL

REPORT GROUP TITLE: FIND ALL MCS

REPOLRT SA GENERATED

REPORT S GENERATED

QEPOQT SC SUPPRESSED

REPORT SD GENERATED

REPORT SE GENERATED

REPORT SF GENERATED

PEPORT SG GENERATED
REPORT SM GENERATED

FIGURE B-7. SAMPLE SELECTION PROGRAM RUN TO FIND_ ALL WORK CENTERS (CONT'D)
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COEP STANDARD 14.1.S. VERSION 1.1
REPORT S01 USER INPUT SELECTION SUMMARY- PAGE a

__REPORT GROUP TITLE-FIND ALL WCS

LIST OF USER-SELECTED SRO'S
K PH ,AFT

REPORTS TO BE OUTPUT BY COMBINATION-REPORTS PROGRAM4

REPORT C31
SRD'S: XF'4.AFT

AU

REPORT C41

SRD'S: XFH#AFT
MOvC'S (**NO NAME** SET):u

A

REPORT C22

7VDC'S (**NO NIAME** SET):

REPORT FC2i
sao'S: AFT m
*C'S (**NO NJAME** SET):

SNJUmB 3381U, ACTIVTTY a 01. REPORT CODE 00, RECORD COUNT 000038 _

FIGURE B-7. SANPLE SELECTION PROGRAM RUN TO FIND ALL WORK CENTRS (CONT D)
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CDEP STANDARD H.IoS. VERSION 1.1
REPORT SOO INPUT DATA SELECTION SUMMARY PAGE

REPORT GROUP TITLE-FIND ALL WCS

INPUT: NO. OF RECORDS NO. OF MAN-HOURS

INPUT FROM BASE-LEVEL HISTORY FILE 255925 1011187.0

OUTPUT: NO. OF RECORDS NO. OF MAN-HOURS

REJECTED BECAUSE THE RECORD:
O-DUPLICATES ITS PRECEDING RECORD 47539 89538.6
1-HAS UNWANTED AORKCENTER (INDIQECT) 15215 196272.5
2-HAS UNWANTED SRO 102418 420927.0
3-HAS UNWANTED CATEGORY OF LABOR 0 0.0
4-HAS UNWANTED ACFT ASSIGNMENT CODE 0 0.0
5-HAS UNWANTED ACTIVITY/CONMAND ID 0 0.0
b-HAS AN MOC RECORO-ID OF 2 OR 5 2295 0.0
7-HAS UNWANTED NORKCENTER (DIRECT) 87540 304448.9
8-HAS UNWANTED TYPE-MAINTENANCE CCDE 0 0.0
9-HAS UNWANTED QUEEN BEE !NOICATOR 0 0.0

10-HAS UNWANTED WHEN-DISCOVERED CODE 0 0.0
11-HAS UNWANTED 3 DIGIT WORKUNIT CODE 0 0.0
12-"AS AN MDC ACTION TAKEN CODE E 0.0
13-OESN'T FIT A SPECIFIED COMB. 4PT. 0 0.0
14-H;AS MAN-HOURS = ZERO- 0 0.0
15-CONTAINS UNRECOG4IZABLE DATA 12 0.0

USED IN SELECTION REPORT
SA INDIRECT MAN-AOURS REPORTED 0 0.0
5 WGRKCTRS NOT FOUND IN DIRECTIVES £7540 • 304448.9

SC SERIALLY CNTRLED REMOVE/INSTALL q09 0.0
SO SELECTED MAN-HOURS REPORTED 0 0.0
SE SCHEDULED INSPECTIONS REPORTED 0 * 0.0
SF SPECIAL INSPECTION REPORTED 0 • 0.0
SG TCTO WORK REPORTED 0 0.0
SH CANNIBALIZATION wORK REPORTED 0 0.0

PASSED TO THE COMBINATION PROGRAM
-UC; OGXXX (SPEC. INSPECTION DATA) 0 * 0.0
WUC; 11000- (OTHER COMB. REPT OATA) 0 • 0.0

• NOTE; THESE RECORDS AND MANHOURS ARE REPORTED IN OTHER ENTRIES ON THIS REPORT

FIGURE B-7. S.MIPLE SELECTION PROGRAM RUN TO FIND ALL WORK CENTERS (CON'D)
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S$33$3SSSSSSSSSISSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS5SSSSSSSSS3SSSSSSSSSSSSss
SSSSSSS3SSSSSSSSSSSSSS5SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS$ssssS

SSSS S535 S555 s s S
S S s s 55 S s

535 555 S33 s:. sS5 5 S s SSSS 5555
s S 5 5 s 3 5

S S s S S s s S S
S53S S3353 35 55 ssss

3SSSSSSSSSSSSSSSSSSS3S3SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS$3SSSSSSS
SSSSSSSSSSSSSSSSSSSSSSSSSS$3s333sSSS3SS3sSSSSS$3sSSSSSSSsSSS5SSsSSSSSSS3

-3 0 -- DATE 09-01-81 TIM'E 15.758 TO z XL c

FIGURE B-7. SAMPLE SELECTION PROGRAM4 RU N TO FIND ALL WORK CENR (CONT'D)
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__ 1o##,PR XL) - ,8T16"58
20:NTE &FLR*JAE jOGiA/CDEP/JCL/P3..jCiL

3 ,S:NTE-: RUNS C DEP 'SL-MO RIEPORT'S PROIRHH

40$: NOTE: !*IN FILE jG05A/Cj-PjCSTAR /P-3.C Ltf

50$: IDENT: &IDENT. j
51$: MSO-1:4.,ULCOSORT. WC37 C;S292-'$-- 045

/0$: NOTE: ** COPY 9 TRACI" TO 7TRACK TAPE ~V - 80$:; LimlTS:05, 10Kv. 1K
90s:MiSO24 1-l INPUT REEL =FINTAPE.
100$:FUiTIL:t-NEA,REW/,E'il /,"COPY/lF/,REW/ThSA/
I I1(0$: TAPEQ: :LN- i3D *NTAPE. , SEL.. WCS, Wi#
1201$ : TAFF7: S, TOC,, ,,SORT .WC ,,~***

13-'0$: GMPP: NDE(CK

140: 600SM

i S: F LCEB: i NOLT**,2
195071 E NE
200$: OPTIONS: NOAP

__ 210$: EXECUTE
M2$ LiTS:: 15, 35K, I 1K

4'230S: TAPE/7:SA, TODD:, - - SOR~T. WCS7 i ###
240$: FT1LE: SZ, TlS, 22E: L
250$: FILE: S1 -,SI'R, IOOR
MO0$: FILE: S2, Sx2R- 7 1OOR

Z'0_0$: OPT! ION: NONAP
290$: SELECTI: JG5/CDEP/CSTAR/'P3- C,,-
300$: EXECUTE
310$: LIMITS: l5725K, 7 6K
320$: FILE:T1 ,T1R
3 30$: SYSOUT: LI7 XL
340$': SYSOUIT: L2. XL
_350$: ENDJOB

FIGUREE B-B JGO5AICDEPIJCLIP3.JCL

B-17



=RUN JGO5A/CDEP/JCL/P3. JCL
ENTER FIRSTNAME ? _

=NANCY B
ENTER IDENT?
=0S201 1N241D *OS29UJGOODWIN

ENTER INTAPE ?
1.=21472

JOB SUBMITTED
SNUIIB *1191.

FIGLW.E B-9. SAMPLE SELECTION REPORTS
SUBMISSION TO FIND ALL WORK CENER
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SSSSSSSSSSSSSSS$$sSSSSS$SSSSS$SSSS33sSSSSSSSSSSSSSSS3SSSSSSSSSSSSSSsSSSsssss

s $ 33$3 3533 3 $
5 3 3 S S S S S s

$ S$33 S S S 3
3 S 5 3 5 $

ssS 53 S 3335 33$5

53 119OU ENTERED C AT 07.946 FROM TSS/S 0-08-11

0001 5 SNUMS jjqoU
0002 S COMMENT OS29BRIGGS TSS CARDIN
0003 55 USERIO OS290RIGGS39ng99agxgg
1004i S NOTE * NANCY 8 ** JGO5A/COEP/JCLIP3.JCL
0005 S NOTE P~ UNS CDEP SELECTION REPORTS PROGRAM *
0006 S NOTE '*IN FILE JGOSA/COEP/CSTAR/P3.C
0007 S IDENT OS2011N2410 ,OS29UGooOwrN
0008 s M~SG I 4PIJLGSORT.WCS,032926,045
0009 S INOTE a'COPY S TRACK To 7 TRACK TAPE *
0010 As UTILITY
0011 S LIMITS 05 #I OK,,1K
0012 S %4SG2 t,INPUT REEL =21472
0013 S ;UTTL IN,SA,REW/TN,SA/,COPY/1F/,QEW/IN,SA/
0014 S TAPE9 IN#83O,,2la72*,$EL.WvCS,##4X
0015 S TAP67 SA#TOC#,,,SORT.WCS,,***
0016 AS G14AP NOECK
0017 S OPTIONS NMA?
0018 AS EXECUTE
0019 S L I.MITS 15#35K##1K
0020 S TAPE7 SA,TOO,,*,SoRTr.WCS,,Xul
0021 S FILE SZ,TIS#228L

-- 0022 S FILE SI,S1R*InOR
0023 5 F'ILE S2,52R,100R
0024 3 FiLE- S3,S3R,100R

A0025 S OPT!CIN NOMAAP
0026 SS SELECT JGO5AjCOEP/CSTAR/P3.C
0027* S OBJECT F/8-NEISOO C17 .32e012380SELRPT00
002q AS EXECUTE
0030 S LIMI4TS 15.25K,,bK

__00,31 s FILE T1,T1R
0032 S SYSOUT L1,XL
0033 S SYSOUT L2,XL
0034 s E-NDJOB

TOTAL CARD COUNT THIS Jog 000339

*BEGIN ACTIVITY -01- UTILIT 09/02/81 SW=0lO0oO0ooooO
INPUT STARTEO wITH 921472 FOR FILE CODE IN GE 600 STL AFOSC 21472 21472 0001 81243 000

FIGURE B-10. SAMPLE CDEP SELECTION REPORTS PROGRAM
RUN TO FIND ALL WORK CENTERS
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AA
S3 R 0191 *22388 0 0 1200 1200R 0-08-09
P* SYOUT
L* R 0191 489 0 0 624 624R 0-08-02

LIST 21 LINES Ar STA. XL 
_

PROCESSOR 1/0 CORE TOTAL
S 2.10 3 3.73 3 10.93 5 1',.76

B EGIN ACTIVITY -04- GELOAO 09/02/81 SW=OOoonoOooo

LSTART 8.730 LINES 248 PROC 0.0209 1/0 0.016 rU 5 MEMORY 25K
NOPA TE.77AIO AIT 03714 00 LIMT 0150 LMITCU35 *T 53

TR 011*S67 0 0 276 276 0-08-12

LTST 17 LINES AT STA. XL
RC-01 205 LINJES AT STA. XL
qC-02 25 LINES AT STA. XL

PROCESSOR 1/0 CORE TOTAL
S .67 S .91 S 1.73 S 3.31

SNUMB 1190U, ACTIVITY 2 01, PEPORT CODE 53, RECORD COUNT zO00000

FIGURE B-1O. SAMPLE CDEP SELECTION REPORTS PROGRAM
RUN TO FIND ALL WORK CENTERS (CONT'D)
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V1190U 01 OQ/02/81 UTILITY REPORT 731111 PAGE 1I

S FUTIL IN,SAREW/rN,5A/,COPY/1F/,REW/IN.SA/

COPIED 1 FILES. 87548 RECORDS IN LAST FILE

SNUMS 1190U, ACTIVITY 9 02, REPORT CODE 74, RECORD COUNT 000070

13-A FIGURE B-10. SA14PLE ODEP SELECTION REPORTS PROGRAM
RUN TO FIND ALL WORK CENTERSA CONT D)
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1190U 02 Oq-02-81, 08.571

PREFACE

PROGRAM' BREAK 117
COMMON LENGTH 0
V COUNT BITS 5

PR!MARY SYMOEF ENTRY

0

SECONDARY SYMOEF ENTRY

BLOCK LENGTH

I .SMA1
2 S5MBS
3 SMc 1a

SYMREF

4 *SRPT
5 .GACLS
6 .GAGET
7 .GAOPE

10 .GAPTS
11 .GAPUT
12. .GCLSE
13 .GGT8K
14 .GOUTL
15 .GREAO
18 .GWAITT
17 .SABRT

FIGURE B-10. SA11PLE CDEP SELECTION REPORTS PROGRAM
RUN TO FIND ALL WORK CENTERS (CONT'D)
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1190U 02 0Q.02-8i OA.S71

000000 1 b00StM000000 2 "~RT INOUT, a000074 3 FIELD C13
000075 SEQ Al

00065 FTLCR INOUT,**,

EqROR LINKAGE

000113 000000000000 000
000114 331333333333~ 000

117 IS T14E NEXT AVArLARLE LOCATION. ENrG.4AP VeRSION/ASSEMBLY O)ATES JmPA 730f6o1,052373 JHPO 730601/052373 .ThPC 730601/04523737149RE '.E9E NO 'WARNING FLAGS IN THE ABOVE ASSEM13LY

FIGURE B-10. SAM1PLE CDEP SELECTION REPORTS PROGRAM
RUN TO I ALL WRK CENTERS (CONT t D)

--
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777 -om

1i90U 02 09-02-61 08.571

OCTAL SYMBOL REFERENCES BY ALTER-NO.

22 GECALL 2
106 INOUT 5 2 5

5 GA*CLS 2

1 .GAGET 2
12 .GAOPE 2I

!I GAPUT 2
15 .GCLEO 2

13 GTBKT 2

17 .SAORT 2

7a .#14 2 3 4
0 .SMAX 1 1 2
o .SMC~X 1 1 2j

0 *SMEQR 4 3 4 a
I .SMVLD 3 2 3
I .SPPSEO 4 2 4
4 .SpPT 2

*21K LIVITS NEEDED FOR THIS ASSEMBLY.

SNUMB '190U# ACTIVITY a 03, REPORT CODE =74. RECORD COUNT 000021

FIGURE B-10. SAME MOEP SELECTION, REPORTS PROGRAM

RUN9 TO fInx ALL WORK CENTERS (CONT'D)
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